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ArticLE vit.—Various Experiments on Mortars placed under water. 


Much importance has been attached to the manner of slaking lime. Mr. 
Lafaye published in 1777, a memoir in which he gives, as a secret recover- 


ed from the Romans, the mode of slaking lime by plunging it into water 
fora few seconds, and then withdrawing it to slake and fall to powder in 
theair, This powdered lime is preserved i in acovered place Other En- 
gineers have asserted that there 1s great advantage in stifling lime as it 
slakes; that is to say, covering it with “sand before it begins to slake, in or- 
der to retain the vapours liberated during the process, Mr, Fleuret at- 
ributes great eflicacy to this vapour, for he says **This vapour awakens 
and excites the appetite of the workmen, whence I conclude that it con- 
tains principles proper to the regeneration of lime and consequently to the 
vardening of mortars. But it is proved that nothing escapes but the va- 
pour of water accompanied by some particles of lime. I made, on this 
puint, (ke experiments contained in the following table. 
Table No. XXV. 

No. of days re- | Weight suppor 
Composition of the mortars. quired to har- jted before break- 


den in water, | ing. 


lbs. 


days. | 
(Obernai lime slaked to powder with 
d 1-5 ofits volume of water being left 
\ in the air ‘ ° ) 15 
Sand ° 
(Lime the same, slaked to powder with 
» J 1-5 of its volume of water being 
“ ‘ covered with sand 
Sand . 
§ Lime: the same, slaked by being plung- 
ed in water for 50 seconds ° 
Sand ‘ ° 
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Observations on the Experiments of Table No. XXV. 


To make the three experiments above, I took a piece of Obernai lime 
which I divided into three portions. ‘The first portion was slaked by throw. 
ing on one fifth of its volume of water, leaving the lime at rest in the air 
for twelve hours before making it into the mortar No. 1. The hardening 
was slow because the experiment was made in November. . 

No. 2 was slaked in the same manner with this difference, that I covered 
the lime with the sand as soon as I had thrown on the water. This, also, 
was left to itself for twelve hours before making it into mortar. These 
two experiments gave, we see, the same results, 

The third experiment differs from the first in this, that to slake the lime, 
I plunged it into water for fifty seconds—afterwards treating it in the same 
manner as No. 1. The result was less by 22 Ibs. It is singular that | 
got the same results, as will be seen further on, by making similar mortars 
and leaving them in the air, instead of placing them under water. The 
result, it seems to me, is owing to the lime, immersed for fifty seconds, 
absorbing too much water, which is hurtful, as the experiments in the fo- 
lowing table will show. I purposed repeating the trial, by varying the 
time during which the lime should be immersed, but I fad not an oppor- 
tunity. 

We have seen, in tables Nos. IV, V and VII, that the Obernai and Metz 
lime soon lose a great part of their properties, when they have been slaked 
to dry powder and left exposed for some time to the air. It is true thata 
piece of Obernai lime gave me, in this way, the most favourable result o! 
table No. VI, but only in the first month after slaking: for, afterward, this 
lime rapidly lost its quality. We ought then, by no means to apply the 
process of Mr, Lafaye to hydraulictimes, unless assured of a different re- 
sult from mine, which, 1 think, need not be looked for. 

As to fat limes, table No XLV shows that when they were slaked to pow. 
der, and left in this state, in the air, for a couple of months, L obtained, by 
mixing this lime with trass, results sensibly better than when [ used lime 
just slaked. I think, therefore, that it is best to slake fat limes to powder 
and to leave them for a month or two in this state in the air, before using 
them in mixture with hydraulic cements; but the process of Mr. Lalay 
may be much simplified, by throwing on the lime a quarter, or a third, o! 
its volume of water: it was in this way that [ operated; avoiding, thereby, tie 
embarrassment of panniers or baskets. We have seen, above, that line 
slaked to powder has the property of absorbing oxygen; and it is to tial 
property I attribute the benefit derived from leaving lime exposed to ti 
air after being slaked to powder. Table No. XV offers a similar resu’' 
but as the proportions were not the same, I do not know which of the tw 
modes is preferable—slaking fat lime to powder, or reducing it at once! 
paste.* We see that in both cases, there is an advantage in not makiv. 
the mortars immediately. If time had been allowed me I should have © 
peated these experiments; making the proportions the same. At sometines 
happens that hydraulic lime has been wet, either in the lime house frou 
carelessness, or out of doors, when slaked and covered with sand. 1 ac 
cordingly made the following experiments with lime slaked with more tla’ 
the usual quantity of water—making mortars therewith at different perio’s 

* Comparing the series of Nos. 1 and 3 of table No. XV, we see that at the endo! 
six months, lime slaked to powder supported 44 Ibs. more than that slaked to pas'« 


but in the following mortars, the advantage was only 11 Ibs. which is but trifling 
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Table No. XXVI. 
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Observations on the experiments of Table No. XXVI. 


To make the above experiments I took Obernai iime fresh from the kiln, 
and slaked it by throwing on a bulk of water equa! to the bulk of lime: 
thus slaked, it was in the state of powder, but on pressing it between the 
fingers it was felt to be a little moist. I made at once, a mortar, taking 
one part of this lime in powder, and two parts of sand; and I put it in wa- 
ter, after having left it for twelve hours in the air: I made other mortars in 
the same way, every twelve hours, and at the end of a year, [ broke them 
all. The table shows that after twelve hours the mortar had already lost 
much of its force, since the second mortar supported 35 Ibs. less than the 
first. That which was made after twenty-four hours lost 77 |bs., and at 
the end of thirty-six hours, this lime gave a mortar that had lost almost 
halfits force. The table shows that the strength of these mortars went 
on diminishing in a very rapid manner, to the last, which being made after 
eighty-four hours, supported only 66 Ibs., in lieu of the 242 Ibs. which the 
same lime sustained at first. We see also, that the rate of hardening de- 
creased ina very rapid manner. These experiments show how dangerous 
t would be to slake hydraulic lime with too much water, and how impor- 
tant itis to keep it from the rain. In the experiments I have made, [ al- 
ost always slaked hydraulic lime with one-fifth of its volume of water, 
ind fat lime with one-fourth; because, as we have seen in the first table, 
the latter absorbs more water than hydraulic lime, before being reduced to 
paste. But inslaking on a large scale, the workmen always waste a portion 
of the water on the ground: there will therefore be no disadvantage in slaking 
iydraulic lime with one-fourth, and common lime with one-third of its bulk 
ol water, 

_The experiments in the above table explain why mortar No. 3 of table 
No. XXV gave a result inferior to the others: the reason is, probably, because 
during the fifty seconds that the lime was plunged in water it absorbed too 
great a quantity; and as it remained twelve hours exposed to the air, it lost 
partof its strength. I will now give some experiments that I made in 
inorder to ascertain the influence of different quantities of trass on the 
qualities of mortars. 
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Table No. XXVII. 


| No. of sige eet os - No. of days re- | Weight supp :. 
|mortars Composition of the mortars. |;uired to harden)ted before break 
j In Water. Ing 
days. | Ibs. 
“Fat lime slaked to powder and measur- | 
1 J ed in powder . . . 1) | 
‘Sand. : ‘ 1623 19 103 
Trass ° : . 3 5 
Lime the same oJ 2 
2 |< Sand : 1-24 15 163 
M4 Trass ° ° ‘ 4 § 
Lime the same ° ‘ 1 
3 |2Sand . ; , te 10 216 
Trass . . } | 
Lime the same . ‘ ‘ 1 ( 
4 Sand ‘ ° ‘ sa 2 8 301 
) Trass. " , 1h | 


Observations on the experiments of Table No. XXVIII. 


We see that in the above experiments I first used a very smal! quantity 
of trass, and that I augmented it little by little. No. 2, containing very 
little trass, gave a result superior to many mortars made of natural or arti- 
ficial hydraulic limes: such a mortar would not be dear, and might be en- 
ployed with advantage in gross masonry, 

I made no experiments to determine the quantity of sand or factitious 
puzzalona that would suit the hydraulic and fat lime, of the neighborhood 
of Strasburg, because I think these experiments should not be made ona 
small scale. We have seen that the same quarry furnishes limestone giv- 
ing different results. A multitude of essays, on several pieces of lime 
calcined to different degrees, would have been necessary, which would 
have demanded much time. Instead of following this course, I proposed, 
(after getting some facts as te proportions from the above experiments) to 
take mortar already made at the works, the lime being there slaked in large 
quantities at a time: repeating this several times, I should have determined 
the quantity of sand and hydraulic cement which it would be proper to 
mix with the lime used at the works: but I quitted Strasburg before it was 
in my power to make these experiments. There was used at that place, 
as I have before stated, one part of quick lime (measured as quick lime) to 
two and a half of sand: the mortar was good; as there was occasion to as- 
certain in several partial demolitions. 

Mr. Raucourt has advanced the opinion that sands require different quan 
tities of lime according to their degree of coarseness; and to know the 
quantity of lime, it will suffice to measure the void spaces between the 
particles of sand, these void spaces being the measure of the lime. Ac 
cordingly, he filled a vessel, successively, with several kinds of sand and 
determined the quantity of water which could be poured on each without 
overflowing the vessel, whence he obtained for each the quantity of lime 
that should be added. But experiments should be made to ascertai 
whether the best mortar is obtained when these voids in the sand are just 
filled with lime; this Mr. Raucourt has not ascertained. ; 

Before the publication of Mr. Raucourt’s work, Captain Henry Soleire’ 
of the Engineers, had engaged in researches of the same sort. Capt Sole 


we 
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rel, also, thinks that no more lime should be added than will fill these 
void spaces in the sand. But his experiments presented anomalies difficult to 
explains and they are not sufficient tv cause us to admit the principle, in 
anticipation. This theory i is ingenious, but it wants, as yet, the support of 
facts, The subject is important and deserves to occupy the leisure of En- 
gineers. 

The next table presents several experiments made with fat lime in refer- 
ence to the manipulation of mortars. 


Table No. XXVIII. 


No ot days 
sguired t 
Composition of the mortars. — uired to 
| hardenin 
water 


Weight suppor 
ted before break 
mg 


Mortar in equal parts of fat lime, sand and trass, 
put in water immediately 

Same mortar put in water after having been left) 
twelve hours without being reworked 

Same mortar reworked, after twelve hours, with- 
out water—and put in water twelve hours af-| 
terward .| 

Same mortar reworked, after twelve hours, with! 
a little water, and put in water twelve hours 
afterward ° 

Same mortar, put in water after twenty- -four hours| 
—without being reworked ‘ | 

Same mortar reworked after twenty-four hours| 
with a little water, and put in water twelve 
hours afterward ‘ 

Same mortar, put in water ‘after thirty- -six hours| 
without being reworked ‘ 

Same mortar, reworked after thirty-six hours w ‘th| 
a little water, and put in water twelve hours| 
afterward , 

Same mortar, put in water after forty- -eight hours| 
without being reworked 

Same mortar, reworked with a little water, after 
forty eight hours, and put in water twelve| 
hours afterward ; 

Same mortar put in water after sixty hours with-| 
out being reworked : 

Mortar of one part of Ober nai lime and two parts! 
of sand, putin water immediately od 

Same mortar put in water after twelve hours ex-) 
posure without being reworked 

Same mortar, reworked with a little water after! 
twelve bours, and put in water twelve hours: 
afterward 

Mortar of Obernai lime, sand and trass in in equal 
parts, put immediately in water , 

Same mortar reworked with a little water after, 
twelve hours, and put in water twelve hours) 
afterward ; ‘ 


| 
i 
| 
| 
| 


Observations on the experiments of Table No, XXVIII. 


It often happens that a good deal of mortar is prepared and that bad 
weather for a day or two prevents the workmen from using it. Ifit be hy- 
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draulic mortar, it becomes hard in the interval of a day, and often of a 
night, and it would be impossible to use it in that state. By reworking it 
for a long time, it might be brought to the proper consistence without any 
addition of water, but this is expensive: it is better to bring it to proper 
consistence by reworking it for a short time with a little water. Many 
Engineers think that mortar is improved by being worked several times a 
day: they consequently often make mortars several days before hand—work 
it well at first, and permitting it to stiffen, bring it again to proper condi- 
tion by reworking, because, say they, good mortars must be tempered with 
the sweat of the Labourer: but the sweat of the Labourer costs money, 
which it is important to save. ‘These considerations induced me to make 
the above experiments. 

The first eleven mortars were composed of fat lime, sand and trass in 
equal portions, No. 1 was put in water immediately, while No. 2 was 
left twelve hours in the air, and then put in water without being reworked, 
This last we see gave a resistance sensibly greater than the first. Nos, 3, 
4 and 5 remained twenty-four hours in the air before being put in water; 
No. 3 was reworked, twelve times, without water, No.4 was reworked 
with water, and No. 5 was not reworked, It is important to remark that 
the results of No. 3 and 4 are very nearly the same as No. 2—No. 5 sup- 
ported a weight sensibly less than No. 4. 

Alter twenty four hours, it was not possible to rework these mortars 
without adding a little water. In consequence, Nos. 6 and 7 were putin 
water after thirty-six hours: with this difference between them, that No. 
6 was reworked with a little water, while No. 7 was not reworked, No. 6, 
we see, gave a result decidedly better than No, 7. 

Nos. 8, 9, 10 and 11, were made in the same way, and gave better re- 
sults with those mortars that had been reworked with a little water, than 
with those that had not been reworked; at the end of sixty hours the resist- 
ance began to diminish, 

If we compare Nos, 4 and 5, 6 and 7, 8 and 9, 10 and 11, which were 
left in the air, we shall see that those which were reworked with a little 
water, gave greater resistance than those which were not reworked, 

If we compare Nos. 2 and 3, we see that this last mortar gained very 
little by being reworked, although it was worked over twelve different 
times. An excess of trituration, therefore, seems useless; for three or 
four pounds, more or less, of resistance. is almost nothing, when the mor- 
tars support 350 Ibs. 

Nos. 12, 15 and 14, were made with hydraulic lime and sand. ‘The first 
two gave about an equal resistance; No. 14, which was reworked with a lit- 
tle water, was much the best of the three. 

Lastly, Nos, 15 and 16, were composed of Obernai lime, sand and trass; 
No. 15 was put immediately in water. No, 16 was not put in watil it had 
been worked with a little water. The iatter gave a result muci superior 
to the former. 

I ought to mention that when the mortars had taken a slight consistence 
in the air, I always compressed them gently with the trowel before putting 
them in water; but Nos. 1 and 15 having been plunged into water % 
soon as made, were not compressed, while Nos. 4 and 16 were. I cannot 
think that so slight a compression has made so great a difference. We see 
besides that there is but little difference between Nos. 12 and 15, althoug! 
this last had been compressed, while No. 14, which had been reworked 
with water, afforded a resistance much greater. 

The mortars Nos, 12, 13 and 14, ought not to be compared with Nos 
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15 and 16, first, because the last two contain trass, and, secondly, be- 
cause the two limes were of different burnings. It results from the 
table, that when we have hydraulic mortar, composed of fat lime, sand 
and trass, or of hydraulic lime and sand, or mixed with trass; in either 
case, there is no disadvantage in reworking with a little water, when, from 
any circumstances, it has become too dry to be used. ‘There is even an 


» advantage in doing it; thus, in making mortar at night, and in the morning 


giving it a little water, and, by a little work, bringing it to its first condi- 
tion, the mortar can only be improved thereby; but an excess of trituration 
is useless—not augmenting the strength of the mortar in comparison with 
the increase of expense. ‘The following table contains several other expe- 
riments which I made on mortars, 


Table No. XXIX. 


No. of days re- 

* ’ the " quired to |Weights sup 

Composition of the mortars hardenin |ported before 
water. breaking. 


——— 


Days. lbs 
Mortar of one part of fat lime and two parts of trass y 462 
Same mortar with the same trass wet - 4 451 
Same mortar with the same trass not so fine as No. 1 6 231 
Mortar made of 1 part of Obernai lime and 2 parts of 
sand, put in the water at the end of 12 hours, 
without being reworked . ‘ ° 
Same mortar, reworked after 12 hours, and put in wa- 
ter 12 hours afterward . ‘ , 10 220 
‘Mortar ef 1 part of Obernai lime and 2 parts of sand 
tempered thin” - ‘ ‘ . 10 176 
Same mortar—tempered stiff . ‘ ° 161 
Mortar of 1 part of fat lime half burnt and 2 parts of 
sand . ° : . ‘ 
Mortar of 1 part of Obernai lime and 2 parts of sand 1 110 
Same mortar with the sand broken fine E 
Mortar of 1 part of Obernai lime and 2 parts of earthy 
sand ° ° ‘ ‘ ‘i 15 132 
Same mortar, with the same sand after being washed 8 931 


10 231 


ip 
253 


Observations on the experiments of Table Ne, XXIX. 


The first experiment was made with ordinary trass which had been sifted 
through a fine hair seive; it was thus that I used it in all my experiments, 
No. 2 was made of the same trass which I had left during a month at the 
bottom of a vessel wherein it was covered with water, Several construc- 
tors think it necessary to keep trass from moisture; this experiment proves 
there is nothing to fear from water. ‘There is no disadvantage in leaving 
the pieces of trass, or of burnt clay of which artificial trass is made, ex- 
posed. But, when in a state of powder, it is necessary to keep it covered 
lrom winds. 

No, 3 was made of the same trass which had been passed through a much 
coarser seive, ‘Ihe result, as we see, was inferior, by one half, which is 
not surprising, as I shall show in the sequel. It appears that it is impor- 
tant that trass and hydraulic cements be finely pulverized: there should be 
no perceptible asperities on taking the substance between the fingers. ‘The 
twoexperiments Nos. 4 and 5, have the same object as the preceding table; 
they were made from lime of another burning. No, 4 was put in water after 
twelve hours exposure in the air, without being reworked. No. 5 was re- 
worked without water after twelve hours, and put in water twelve hours af- 
terward. If there is any advantage, it is rather in favor of the mortar which 
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was not reworked; but such slight differences may be regarded as nothing, 
We can conclude only, that when hydraulic mortars have been well mixey, 
which is the case when they appear homogeneous to the eye, nothing will be 
gained by any further labour. But we have seen by the preceding experi. 
ments, that if, after having left mortars at rest for some time, they be worked 
up anew with a little added water, increased force will be given to them, 
Nos. 6 and 7 were made with the same Obernai lime. Both were left in the 
air for twelve hours before being put in water, and all other circumstances 
were the same. The only difference being, that No. 6 was made into thin, 
and No. 7 into stiff mortar. ‘There is a sensible difference in the resis. 
tances: and that both are feeble, must be ascribed to their being both made 
of a piece of inferior lime. ‘The result is in opposition to the opinion o/ 
Mr, Vicat, for at the conclusion of a note that he wrote on the first expe. 
riments that I published, he says: ‘* Mr. Treussart affirms, as respects the 
manipulation, that mortars tempered to ordinary consistency, that is to say 
soft, are better than stiff mortars. ‘This implies acontradiction, not only o! 
facts generally observed up to this time, but also, in a measure, of the ob 
servations of the author himself.” 

I announced these results in 1823, because they are important in the 
manipulation of mortars, and were furnished by my experiments. [am 
fully aware they are in opposition to the opinion generally received; but | 
co not see in what they are opposed to my own observations, nor does Mr 
Vicat inform us. They,on the contrary, coincide with all that precedes. 

We have seen, in fact, that mortars gain sensibly, after they have some. 
what hardened, by reworking them witha little water, We have also seen, 
at the commencement of this memoir, that fat quick lime, reduced to thin 
paste with water, is capable, for a long time, of absorbing fresh quantities 
of water, Is it not probable then that it is the same with hydraulic lime: 
When it has been reduced in paste to the consistence of common morta; 
it is possible that it may not yet have absorbed all the water necessary 
convert it into the best mortar, It is possible that a mass of mortar put in 
water, may absorb but a small quantity in consequence of its prompt indu- 
ration, If so, it is not astonishing that a new quantity of water added to 
a mortar, after it has absorbed the first—or that a mortar made more fluid 
at first. should give the best results. The question is important, becaus 
itis much easier to mix mortars when they are thin than when they are suf; 
and there results, consequently, a considerable saving. I was bound to giv 
the results obtained with Obernai lime, in order to draw attention to them. 
and engage constructors using those sorts of lime, to experiment on the sud 
ject. All the mortars made at Strasburg, whether for works in water 0 
air, were made of the consistence of common mortars, and very olter, 
when, from any cause, they had somewhat stiffened, they were worked u 
anew with a little water, and we always had very good results. 

Experiment No, 8 was made to verify an important fact announced by 
Mr. Minard, Engineer of Roads and Bridges. He states that by burniny 
the lime feebly, so as to leave a portion of the carbonic acid in the lime 
stone after burning, a very good hydraulic lime will be obtained. 1,1 
consequence, repeated his experiment, taking a piece of fat lime stone and 
placing it in the kiln above the tiles, so as to burn it but partially. I satis: 
fied myself, by testing with muriatic acid, that, after this feeble burning, 
the piece of lime still contained much carbonic acid: but it had also los! 
so great a portion, that on throwing water on it, it was reduced to powde! 
I made mortar with this lime—mixing it with sand, and put it in water; 
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but we se2 that I obtained no result: at the end of a year the mortar was 
entirely soft. 

Experiment No. 9 was made with the same lime and sand as experiment 
No. 10; the only difference being that No. 9 was made with common sand 
in its natural state, and No, 10 with the same sand after it had been broken 
up very fine. Both mortars were composed of one part of lime in paste to two 
and ahalf parts of sand. Many constructors think that coarse sand is pre- 
ferable for gross masonry. We see, however, that the resistance I obtained 
with common sand, not coarse, was only 110 Ibs., while that given by mor- 
tarmade of the same sand after it had been pulverized, was 253 Ibs. I 
confess that this result surprised me greatly. When I made these two mor- 
tars, which were put in water, I made two others of the same kind which lL 
left in the air. We shall see, in the second section, that the mortar made 
of common sand broke under a weight of 187 Ibs., while that which was 
made of the pulverized sand supported 275 Ibs., although it was cracked. 
Commonly, the mortars put in water have given me, when made of hydrau- 
lic lime, better results than those left in the air. I am induced, therefore, 
to think that No. 9 gave a result so feeble in consequence of some circum- 
stance that escaped notice. It is possible that the mortar was cracked 
without my perceiving it; and it, therefore, as yet, appears to me doubtful 
whether there can be so great an advantage, as I find in these two experi- 
nents, in making mortar of fine sand; although it seems certain that there 
isan advantage in the case of hydraulic limes, in making mortar of fine 
sand, Me, Vicat obtained a similar result, as we see by his table No, XVI. 

No. 11 was made of one part of fat lime in paste to two parts of an un- 
washed, earthy sand used at Phalsburg. No. 12 was made of the same lime 
and the same sand cleared of the earthy matter by washing. The washed 
sand gave me a result almost double that afforded by the earthy sand. It 
istherefore very important to use clean sand. 

We find in vol. VII, of the Annales des Mines a discussion between 
Mr. Vicat and Mr. Berthier, as to the cause of the solidification of mortars. 
Mr. Vicat attributed it to the chemical action exercised by the lime on the 
siliceous matter. Dr. John, on the contrary, had established in principle, 
that the substances mixed with lime to make mortars, and which he de- 
nominates alloys, (alliages,) are altogether passive. He relates that, ac- 
cording to his experiments, caustic lime attaches neither quartz, nor any 
other stony substance. Mr. Berthier, who has examined this question, says, 
“T think, with Mr. John, that the alloys perform no chemical part in mor- 
tars; these alloys appear to me to have the effect, Ist, of diminishing the 
consumption of lime; 2d, of regulating the shrinkage, by moderating it, 
making it uniform and preventing cracks; 3d, probably, of facilitating des- 
sication and the regeneration of carbonate of lime, and hastening the indu- 
ration; 4th, of augmenting the solidity of mortars.’ According to Mr. 
Berthier, the molecules of the alloy contract with the molecules of the lime 
an adherence more or lessstrong. If this adherence be less than that which 
unites the molecules of lime to each other, the mortar will not be more solid 
than was the pure hydrate: it will, however, cost less, it will harden quicker, 
and will be less subject tocrack in drying, which is of itself a great advan- 
tage. But if the force of adhesion of the lime be less than the force with 
which it adheres to the alloy, we may conceive that the mortar may ac- 
quire more tenacity than the pure hydrate; and this is, probably, what takes 
place in mortars, 

Other philosophers, and several engineers, have thought that the solidifi- 
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cation of mortars was owing to the lime passing again to the state of car. 
bonate, by absorbing carbenic acid from the air. ‘This opinion cannot, how. 
ever, be sustained; for we know that carbonic acid penetrates only very 
slowly into the portion of hydrate of lime which is exposed to the air, Very 
large masses of mortar, plunged into water, will sometimes acquire com- 
plete hardness in three or four days, while other mortars containing the 
same quantity of lime, and placed in the same circumstances, often take 
more than a month to indurate. Mr. Darcet analysed the mortar from the 
Bastile, and found the lime had only half the carbonic acid required to sat. 
urate it. Mr. John analysed several ancient mortars that were very hard, 
and found a much smaller proportion of carbonic acid. Besides, it by no 
means follows that all the carbonic acid found in old mortars, has been 
absorbed by the lime: for we know from experience that it is difficult to 
disengage all the carbonic acid from lime by calcination. ‘The lime we 
use in our constructions often contains a great deal; and it is not, therefore, 
surprising that the analyses of old mortars show a great difference in this 
respect. The following, moreover, is a proof that the absorption of carbo- 
nic acid has no influence on the induration of mortars, at least in the be. 
ginning. I took hydraulic lime and reduced it to the state of hydrate with 
distilled water, making a rather thick paste, which I placed at the bottom 
of a phial; I then filled the phial with distilled water and corked it tightly; 
and when the lime was so much stiffened as not to run, I inverted the bot. 
tle, (still corked,) placing the mouth in a vessel full of water. I repeated 
the experiment with mortar made of hydraulic lime and sand, and with 
another mortar of fat lime and trass. ‘These three substances hardened as 
quickly as if they had been put in water which was in contact with the air, 
Being deprived of all communication with the air, we cannot ascribe the 
hardening to carbonic acid. The surface of several! old mortars exposed to 
the air has been observed to have passed to the state of carbonate; but only 
for a small depth, and it requires several centuries to produce even this 
change. The induration of mortars cannot, therefore, be attributed to the 
regeneration of carbonate of lime. 

The reasons given by Mr. Vicat, and Mr, Berthier, on the question 
whether there is, or is not, a combination of lime with the substances united 
with it to form mortars, not appearing to me to be conclusive, I shall offer 
my own opinion on this subject, so important as regards the theory—pre- 
senting some facts in support of my views, 

To account for the solidification of mortars in water, it seems to be ne- 
cessary to divide them into two distinct classes; those composed of hydrau- 
lic lime and sand, and those composed of fat lime and puzzalona, or some 
analagous substance. As to mortars made of hydraulic lime and sand. it's 
not at all necessary to suppose that there is a chemical combination between 
those two substances, for we have seen by the first tables that the hydraulic 
limes, alone, when they are reduced to paste, harden promptly in water 
without it being necessary to mix any substance with them. We might be 
led to believe that there was a combination between hydraulic lime and sant 
by experiments Nos. 9 and 10, of table No. XXIX, which prove that the 
strongest resistance is given by fine sand; but, on the other hand, the facts 
cited by Mr. John, who found that sand was not attached by quick lime, 
and the reasons given by Mr, Berthier, lead to the belief that there is 00 
such combination, ‘To explain the hardening of mortars made of hydrav- 
lic lime, it is not necessary to suppose that it combines with the sané, 
since this lime hardens when alone in the water. It remains then to ¢% 
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plain why hydraulic lime, itself, should harden in water, I will observe, 


on this point, that this particular lime is a combination of lime and a cer- 
tain quantity of argil, by means of calcination; it is a substance, therefore, 
altogether different from lime, and it has acquired new properties that the 
lime had not: lime dissolves in water, while good hydraulic lime does not, 

We know that when we mix, in certain proportions, soda, or potash, 
which are opaque, and soluble in water, with silex, which is also opaque, and 
heat the mixture, we obtain a new substance, which is transparent and in- 
soluble in water, and which is called glass. It is not, therefore, astonish- 
ing that lime mixed with a little clay and heated, should produce a new 
substance that will harden in water, while lime alone will remain soft, 
Although we give to this compound the name of hydraulic lime, it ought, in 
fact, to be regarded as a substance altogether different from lime; it isa 
new body with new properties. 

As to hydraulic mortars made of fat lime and puzzalona, or other anala- 
gous substance, [ do not see that the hardening in water can be explained 
without supposing a combination between the fat lime and the puzzalona; 
for this lime, put alone in water, or mixed with sand, remains always soft. 
To prove the truth of this explanation, | made the following experiment: I 
took a mortar composed of one part of lime made from white marble, and 
two parts of puzzalona, which mortar had been one year in water. From 
the centre of this mortar I took a piece which I reduced to very fine powder, 
putting the powder in a vessel which I then filled with distilled water, But 
we know that if fat lime be put in water, the water will dissolve ;}., of its 
weight ina few minutes, Nevertheless, after twenty-four hours, the dis- 
tilled water had no portion of the lime. I satisfied myself, on the other 
hand, that the lime of the mortar had not passed to the state of carbonate: 
because, on throwing muriatic acid on the powdered mortar, there was very 
little effervescence. The lime had not therefore passed to the state of car- 
bonate, and still it would not dissolve in water, which could only proceed 
irom its state of combination with the puzzalona. 

I communicated this fact nearly two years ago to Mr. Berthier, giving 
him a little of the pulverized mortar which L used in my experiment, 
and he obtained the same result that I did. [I will add that | made some 
hydraulic mortar by mixing one part of fat lime measured in paste, with 
two parts of puzzalona; one portion of this mortar I placed at the bottom of 
aglass, and covered it immediately with water; the other portion was also 
placed in the bottom of a glass, but was not covered with water till after 
the lapse of twelve hours. A strong pellicle of carbonate cf lime formed 
ill over the surface of the water which had been put on the fresh made 
mortar, while in the case of the mortar that had been twelve hours in the 
air before being covered, there was only a light pellicle of carbonate of lime 
on portions of the surface of the water; more than half the surface of the 
water was without any pellicle. This experiment proves that lime com- 
vines very promptly with puzzalona, ; ; 

. the hardening of hydraulic mortars in water may be explained, then, in 
the following manner: if the mortar be made of hydraulic lime and sand, 
this last substance appears to be in a passive state; the induration of mor- 
tar takes place because hydraulic lime hardens of itself in water—this 
being a property resulting from the state of combination of a small quantity 
ofclay with the lime. If the proportion of lime be too much forced, a good 
iydraulic lime will no longer be obtained. A similar effect occurs in 
waking glass: if the quantity of soda or potash be too much forced, the re- 
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sult is nearly a deliquescent compeund. When hydraulic lime is made of 
fat lime and puzzalona, the hardening takes place because there is broug) 
about a combination of fat lime and puzzalona in the moist way. In thy: 
case—that the combination may work well, it is requisite that the puzza. 
lona be in greater proportion than the lime. 

There is always a reduction of volume, in making mortars, on the ming 
ling of the constituents, 1 have endeavored to measure this diminution by 
experiments on a large scale. First, four heaps, composed each, of 10: 
cubic feet of Obernai quick lime, and 21,20 cubic feet of sand—making 
altogether 127.20 cubic feet, became reduced by manipulation to 101,7| 
cubic feet of mortar of ordinary consistence: the volume diminished there. 
fore in the ratio of 1.00 to 0.80—that is to say, was lessened 0.20. Inq 
second experiment, fifty eight heaps,* composed each of 10.602 cubic feet 
of quick lime, and 26.505 cubic feet of sand, forming together a volume o| 
2152.21 cubic feet, produced 1779.955 cubic feet of mortar. ‘The primi. 
tive volume diminished, therefore, in the ratio of 1.00 to 0.822—that is to 
say, was lessened 0.178. According to the first experiment, the reduction 
was one fifth: and in the second, where there was more sand, it was about 
one sixth. ‘These facts will be useful in making analyses, to determine 

rices. 

Mr. Lacordaire, Engineer of Roads and Bridges, engaged on the cana! 
of Bourgogne, has announced that he has obtained good hydraulic mortars 
by the following means. He burnt hydraulic lime stone but partially, and 
slaked it by immersion. ‘The portions the most burned fell to powder; ani 
the lime thus furnished he used by mixing it with sand, and with the por- 
tion of the lime stone that did not slake; which portion he pulverized and 
used asa cement. There has been established, at Pouilly, a manufactory 
of this substance, to which the name of Pouilly cement has been given; and 
as a cement, it is mixed with fat lime. We see that Mr. Lacordaire ho 
applied to hydraulic lime, a process analagous to that which Mr. Minar 
proposed for fat lime stone, and which in our trials gave no results, as ma) 
be seen page 80. 

I procured two specimens of the hydraulic lime stone of Pouilly, and als 
a piece of the half burnt lime of which the cement of that name is made 
One of these lime stones is a distinct blue, and the other of an ash colour 
The piece of half burnt lime was of a brown colour,and had been out of the 
kiln about six months. I made with this half burnt lime the following e 
says: I detached a piece on which | poured water; there was no heat giver 
out, and it did not fall to powder. [ then puta piece in muriatic acid 0: 
Juted with a little water; there was considerable disengagement of carbou! 
acid, and it dissolved, leaving a residue of about one fifth, which was c's) 
mixed with a little red oxide of iron, IL reduced the piece still left, to 
very fine powder, and made therewith the following experiments: | firs’ 
mixed one part of fat lime measured in paste, with two parts of this powile 
After having well mixed the whole with a little water, to bring it to (ie 
consistence of sirup, I placed it in the bottom of a glass. One hour alter 
ward | was obliged to cover it with water, because it became consisted! 
Twelve hours after being covered with water, it was completely hard. | 
made a second experiment by reducing the powder, alone, to paste Wi! 
water, aad in an hour after being placed in the bottom of a glass, it Wa 
covered with water; at the end of twelve hours the induration of this, als 

*In the original, it is 52 heaps, which must be a misprint, as it requires 58 heaps “ 
make up the quantity of 2152.21 cubic feet.—7'rans. 
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was complete. Lastly, I made a third experiment with one part of fat lime 
and two parts of this powder, as in the first essay; but I added no more 
water than was requisite to reduce the mixture to a thick paste, and I left 
itin the airs it hardened with as much promptitude as plaster of Paris: and 
fifteen days afterwards it appeared to possess very great hardness. It will 
be possible, perhaps, to substitute this substance for plaster advantageously, 

It results from the essays just given, that this matter reduced to paste 
with a little water, hardens in water, and in the air, with great prompti- 
tude; and that, employed in powder with fat lime, in the manner of puzza- 
lonas, an equally prompt hardening is obtained, It appears to me that the 
name cement given to this substance is not suitable; for it is, really, a sub- 
carbonate of hydraulic lime, that is to say, an hydraulic lime but little burnt, 
ud containing, consequently, much carbonic acid, I may here observe 
that if we mix one part of fat lime with two parts of good hydraulic lime 
reduced to powder, this mixture will, equally, harden in water, without our 
being authorized to say that this powdered hydraulic lime is cement, This 
name belongs only to the powder of burnt clays; it is possible, however, 
that usage will preserve to this substance the name of cement, since it is 
used in the Same manner as cement. 

The fine observation of Mr. Lacordaire opens a new field as to hydrau- 
licmortars. It will be very important to ascertain the tenacity of this sub- 
stance; for we have seen vy the Boulogne pebbles, and by several other 
mortars, that these which harden very quickly do not offer a great resist- 
ance. We have seen by table No, [II, that several hydraulic limes, well 
burned and reduced to paste with water, have given, alone, greater resist- 
ince than when mixed with sand, ‘The great promptitude of induration of 
tliese slightly burned limes merits particular attention, To judge accu- 
rately of this new mode of employing hydraulic limes, it will be necessary 
to make comparative experiments, first of the same lime stones, both slightly 
burned and thoroughly burned, made into paste with waters afterward by 

ixing them with a great quantity of sand; lastly, the lime but slightly 
urned should be used as cement with fat lime and with hydraulic lime, 
and with each of these kinds of lime united to sand, The hardening of the 
severe! mixtures should be compared; and at the end of a year they should 
le submitted to rupture, to determine their tenacity. Supposing that one 
part it lime, mixed with two parts of lightly burned hydraulic lime used 
is cement, should give a resistance equal to that afforded by mortar com- 
posed of the same hydraulic lime well burned and two parts of sand, it will 
then be necessary to examine which of these two processes is the cheapest. 

In the first case lime only, which is a dear substance, is used; but the 
ydraulic lime, which composes two-thirds of the mortar, being much less 
Surned, requires less fuel, at the same time that it requires a good deal of 

jour to pulverize it. We see, then, that it is by comparing the expense, 
vith the resistance, of mortars, that we can fix upon the process to be adopt- 
|. There are circumstances, undoubtedly, where it is important to secure 
aspeedy induration; but in ordinary cases, there is no inconvenience in 
waiting eight or ten days to allow the concrete, or mortar, to take sufficient 
iardness. It is to be presumed that we shall, ere long, have experiments 
vuich will show us whether this new mode of employing hydraulic lime 
resents advantageous results, as respects the tenacity of mortars. In those 
paces where good hydraulic lime is found, it is very important that the ex- 
periments, of which | have spoken, should be made. 

[have said that the half burned lime which I used as cement, had been 

Vot. XXI.—-No, 2.—Fesruany, 1838. 8 
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calcined for six months; and that I obtained, nevertheless a prompt indy. 
ration. That might be owing to its being still a stone, and that the qj, 
could not penetrate to the interior, It will be important to ascertain whet), 
this lime will preserve its energy thus long, when reduced to powder, lt 
will be equally necessary to know if it be indifferent whether this lime pp 
plunged in water as soon as it is burned; or if it be preferable to half bury 
the whole kiln, so that it shall receive no water until it comes to be mixe) 
into mortar with thorough burned lime. 

We find in the VII volume of the Journal des Mines, the analysis, wad 
by Dr. John, of several old mortars; and by Mr. Berthier of several {iy 
stones. I will terminate his article by the exposition of these analyses iy 
the following tables, ; 


Analysis by Dr. John of several Mortars. 


4/—cceninlpasenss bcp cantatas deen ; . 
i Mortars in air. Hycrau 


1 ee PS | 6 if 


} 
| 
} | 
{ 
{ 
| 


' 

\Carbonic acid |0.0600 0.0575|0.0175|0-0500/0.0900 0.1200 0.0050 0.02250 
'L.ime in the state | | 

ofcarbonate |0.0800 0.0781|0.0260|0.0663/0.1194 0.1591 0.0070 0.0295 0.1 
Lime combined, | 
| with other | | 

substances 0.0170 0.0451)0.0665 0.0207) -0322 0.0809 0.0305 0.039510. 
Combined silex 0.0100 0.0115)0.0575)0.0125/0.6025 0.0025 0.0200 0.00350. 
Quartz and sand,0.8000 0.8010/0.7850/0.8375)/0.6884 0.5600 0.7750 0.89500.5 
Alumine—oxide| 
| of iron 
Water . . |0.0530 0.0088 


0.0275 0.0275 
0.0675/0.0130/0.0400 0.0500 - 1625 0.0100'0.24 


| | 


' 1.0000 1.0000/1.0000 


1.0000/1.0000 1.0000 1.0000 1.0000'1.« 


‘Rg 


1. Mortar one hundred years old, from the exterior joints of St. Peter's 
at Berlin. 

2. Mortar a hundred years old from the interior joints of the same chur 

3. Mortars six hundred years old, from a covered (encombree) founds 
tion of the same church. 

4. Mortar six hundred years old, from the walls of the Cathedral o 
Brandeburg. 

5. Roman mortar, from the wall of a tower built at Cologne under Agnp- 
pa in the first century of the Christian era. 3 

6. Roman mortar from a tower built by Agrippa. 

It appears that in these last two mortars the portion of lime not satura 
ted with carbonic acid is combined with the alamine. 

7. Mortar three hundred years old, from the outside wall of the old cas 
tle of Berlin. 

8. Old Roman, hydraulic mortar. 

9. Mortar from Teves four years old, 

We see by the above table that none of these mortars contain, by a! 
table quantity, the portion of carbonic acid required to saturate the Sine: 
since according to the analysis of page 230, vol. xx, lime-stone contains, 0% 
dinarily, 53 per cent of carbonic acid. Mortar No. 5, for example, whic 
was nearly two thousand years old, contained only about 15 per cent; a0! 
it is to be noticed, as I have already said, that the lime, as we use it in our co! 
structions, is never completely deprived of this acid. We notice also ti 
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the hydraulic mortars are those which contain the least carbonate of lime. 

And lastly that a part of the lime is found united chemically with other 

substances. such as silex alumine, and iron, and perhaps with all three at 

the same time. These substances appear to be combined with the lime by 

calcination. 

Lime produced by different calcined limestones, yielding common lime accord- 
ing to the analysis of Mr. Berthier. 


Fat Lime. eagre Lime. 


2 3 4 aa |! 8 
| | 
Lime 0.964 0.954 |0.972 0.935 0.916 '0.860 | 0.780 (0. 600 
Magnesia Ps 0.018 (0.018 10.000 0.010 0.015 '0.090 200 \0.262 


Clay ; 0.018 0.028 |0.028 0.040 0.069 |0.050 0.¢ 120 10.000 
| 
Oxide of iron &c. 0.015 { 0.138 


| 
1.000 1.000 {1.000 (1.000 (1.000 {1.000 {1.000 }|1.000 


1. Limestone of the fresh water formation of Chateau—Landon near 
Nemours; cempact, yellowish, a little cellular, sonorous: vields very fat 
lime. 

2. Limestone of Saint-Jaques; compact, yellow, texture somewhat sac- 
charoidal; it forms the base of the Jura mountains; makes a very greasy 
lime which hardens but slowly. 

3. Lower marine limestone (calcaire grossier) of Paris: gives very greasy 
ime, 

4. Limestone which forms the roof of the iron mine of La Voulte (Ar- 
diche;) compact, yellowish white: containing shells which prove it to be 
contemporaneous with the Jura limestone, specific gravity 2.67: gives very 
_ fat lime. 

. Limestone of Lagneux (Ain:) compact, of alight yellowish gray; af- 
“s ing fat lime which is much used at Lyons. 

Fresh water limestone of Vichey (Allier:) compact, cellular, yellow- 
ish ity gives very good lime, but not ve ry greasy. 

. Limestone of the neighbourhood of Paris, which appears to belong to 
the freak water formation: compact, yellowish; gives meagre lime, but not 
hydraulic. 

8. Secondary limestone of Villefranche (Aveyron:) lameller, of an 

chery colour, the lime obtained in an experiment on a small scale was 
very meagre without being hydraulic. 


Limes produced by different limestones, yielding hydraulic lime according 
to the analysis of Mur. Berthier. 


' 


Moderately Hydraulic. \| Very Hydraulic, 


| 1 | 4 | }6\) 7, 8) 9] 10; 1 


Lime . (0.87010.8300.840/0.8200.820 0.745 0.688)0 .740/0.683 0.700 0.746 
Magnesia 0.040 0.025.0.015\0.015 0.035 0.060.0.020'0.020 0.010 0.160 
lay . (0.096. 0.070,0.135|0-165)0.165 0.220 0.252 0.170)0.240 0.290\0.078 
Oxide of iron’; | | | ; 
Ke, 4 0.100) | \0.070)0.057, pas 
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1. Limestone of Vougny (Loire;) sub lamellar, yellowish, filled wi: 
ammonites ané other shells; yielas very good lime which sets in water, 

2. Limestone of Saint-Germain (Ain;) compact, deep gray, veined wit 
white carbonate of lime; lamellar, and penetrated with gryphites, &c., at 
Lyons this lime is used for hydraulic works. 

3. Limestone of Chaunay near Macon; compact, fine grained, yellowis 
white, itis of the secondary formation: this lime is hydraulic. 

4. Limestone of Digne (Jura;) compact, penetrated with plates of ca 
spar (/amelleo de calcaire) and containing a great number of gryphites, : 
a deep gray, this lime is hydraulic. 

4. Limestone which accompanies the preceding, and which possesses | 
same properties; compact, of a grain almost earthy; of aclear gray. 

6. Secondary limestone of Nimes (Gard;) compact, yellowish gray; af. 
fords a hydraulic lime which is there considered of excellent quality, 

7. Lezoux lime (Puy-de-Dom >3) made of a fresh water calcareous marie 
it is said to be excellent, they are in the habit of slaking it by leaving 
in heaps in the air, after having moistened it: it produces a copious j. 
with acids. 

8. Compact limestone of an unknown locality: gives very good hydrau 
lime. F 

9, Secondary limestone of Metz (Moselle;) compact, of a grain almos 
earthy, of a bluish gray more or less deep: the lime it affords is known | 
be very hydraulic, 

10, Calcareous marle of Senonches, near Dreux (Eure-et-Loir;) compac 
very tender, may be diffused through water like clay, but does not fal) t 
powder when burnt. This substance is not like the limestones which have 
vti earthy fracture,a mixture of carbonate of lime and clay. It leaves i: 
acids a mealy residue, soft to the touch, which contains only a trace ( 
alumine, which dissolves in liquid caustic potash even when cold, and whic 
comports itself in all respects like silex which has been separated from cow 
bination: nevertheless it is certain that this substance exists in the Senon- 
ches lime only in the state of mixture: because, by operating with great 
care, we find by analysis, that the proportion of carbonic acid is exact!) 
that which is necessary to saturate the lime. I have, before, in some var 
eties of carbonate of magnesia (magnesie carbonatée,) encountered siles 
luble in alkalis, although not in combination, but have never found it in car 
bonate of lime. The Senonches lime is very well known: it is much us 
at Paris: it hardens more promptly, and acquires greater harduess t 
Metz lime: it dissolves in acids without leaving the least residue, (\V 
Mr. Berthier says here of this lime is very remarkable and deserves to Ls 
attention on this particular kind of lime.) 

11, A mixture of four parts of chalk from Meudon and one part of Pas 
sy clay (in volume,) which Mr, Saint-Leger uses to make the artilicia! 
draulic lime of Paris. 

If we compare the common limes of the first table, above, with the by 
draulic limes of the second, we shall see, Ist. that the latter contains, | 
general, much more clay than the former: 2d., that several limes contain 
more than two-tenths of magnesia, without being hydraulic, while they be- 
come eminently so, when they contain the same quantity of clay: 3d., tat 
almost all the common limes contain a small portion of clay. We see that 
No. 5 of the common limes contains, within one thousandth as much cla) 
as No. 2, of limes moderately hydraulic: it is probable that these two limes 
have about the same degree of hydraulic property, bat that it is weak, 1 
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would be interesting to know the resistance of the mortars made of all the 
limes contained in the above two tables. It is only by determining the te- 
nacity of mortars made of limes of which the composition is well known 
chat we can adjust the composition and proportion of clay so as to produce 


the best hydraulic limes. 


ArticLe vilt.—Of Sand, and Hydraulic Sand (Arénes.) 


Sands are classed relatively to their constituent parts: thus there are sili- 
ceous sands, granitic, calcareous sands, &c., some sands result from the 

slow de composition of rocks of the same nature. Sometimes they are mix- 
ed; and it often happens that they contain several metallic substances—prin- 
cipally iron. 

fhe different revolutions that the earth has undergone have caused con- 
siderable deposits of sand in places where there are now no water courses; 
and even at great elevations. On certain coasts there are extensive col- 
lections of sand, which the French calls dunes; these are heaped up by the 
winds. Rivers transport a great deal of sand, and their shores are some 
times covered with it. Sands are often mixed with vegetable earth. In 
this case they are not proper for mortar. ‘To be suitable to this end, they 
should be almost perfectly free from earthy matter. When on the subject 
of mortars exposed in the air, I shall point out a very simple means, that 
{have used for several years, of freeing sands from the earth they con- 
tain. 

Constructors distinguish sands into river sand, sea sand and pit sand. 
This last is found in the great deposits mentioned above: it bears the name 
{ fossil sand, also: its grain is geverally more angular than that of sea sand 
w riversand, All these sands contain the same elements. Siliceous, or 
sranitic sand, or a mixture of the two, are most common: calcareous sands 
are most rare. 

Vitruvius, and others after him, thought that fossil or pit sand was the 
vest for making mortar. Belidor thought, on the contrary, that river sand 
was preferable. Mr. Rondelet has since made experiments which appear 
to establish that pif sand is better than river sand. 

| purposed examining whether, in fact, there was much difference, in 
making mortars of one sand rather than of another: but I quitted Stras« 
burg before I could apply myself to the subject. Nevertheless, some facts, 
which L shall speak when on the subject of mortars exposed to the air, 

all me to believe that the divergence of opinions, as to which are the best 
inds, results from the experiments having been made with sand more or 
‘ss fine, or more or less earthy. ‘The experiments cited page 81, show 
that earth mixed with sand is very injurious to mortars. But the authors 

juoted above do not say whether, before making these experiments with pit 
aid river sand, they took care to wash both of them. If they did not 
wash them, the superiority which they found to belong to either, may 
lave been, on one hand, due to the greater freedom from earthy matters 
of the better sand of the two, and on the other, to the greater fineness of 
the particles. My results were obtained with granite sand, and it remains 
to be ascertained whether they would have been the same with other kinds 
sand. The question is important, and should be examined with care. 

\ species of fossil sand has lately been discovered, which is very remark- 

able: the knowledge of this singular substance is due to Mr, Girard de 


Caudemberg, Engineer of Roads and Brid; ges. This Engineer published, 
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in 1827, a very interesting notice of this subject, which cannot fail to pro. 
duce important results, I will state succinctly the principal facts cop. 
tained in this notice, and | will add some observations that have been max: 
since. 

“There exists” says Mr. Girard,” in the valley of the river Isle, foss) 
sands of which the colour varies from redish brown to yellowish red an’ 
even ochre yellow. ‘They are called ‘arenes,* which denomination we sha 
preserve in this notice, to distinguish them from common sands. — Thes 
sands are often used alone, as mortar, in walls of enclosures and of houses. 
and as they have the property of making a paste with water, and as they 
shrink less than clay, they are very proper for this kind of construction 
they represent in this case a pisé, which acquires hardness and resists jp. 
clemencies. But the proprietors of the mills on the river Isle, in the de. 
partment Gironde, discovered by accident a quality in the arencs muc 
more important and worthy of serious attention; they use it with common 
lime more or less fat, to form mortars which set under water and acquire 
great hardness.” 

Mr. Girard says that for want of hydraulic lime, he made several Locks 
with mortar composed of common lime and arenes. He states that he od 
tained very good results; and that the following year it was necessary 
use the pick to break up the concrete that had been made with thes 
ATENES. 

The examination of the arenes showed Mr. Girard that they were al 
composed of sand and clay in various proportions. By means of washing ani 
decantation he separated the clay from the sand, and in eight kinds of arenes 
he found the proportions of clay varied from ten to seventy per cent, Ii 
ascertained that those arenes which were meagre, were hydraulic only ina 
very feeble degree. ‘The sand of the arenes is sometimes coarse and some: 
times fine: it is occasionally calcareous, but more frequently siliceous or 
mixed, Some of the arenes are red, others brown, yellow and sometimes 
white. 

The arenes are generally found on the summit of the hillocks which form 
the basins of rivers and brooks: they are rarely found in valleys. ‘The de- 
posits of the substance are superimposed on masses of argillaceous tula 
argileux,) or calcareous rocks; they have all the characters of an alluvi 
deposit. The beds are often separated by pebbles, Rolled pebbles are, 
moreover, often seen disseminated here and there in the mass, Some ol 
the beds are more than fifty feet thick. Mr. Girard says it appears to bin 
that the environs of Bordeaux, and the valleys of the Aube and upper Seive, 
contain a great deal of it; and that it exists in a multitude of localities. 

Mr. Girard had occasion to ascertain that the arenes were employed | 
many ancient constructions, and he cites, among others, the thick revet: 
ments of a remnant of fortification at Mucidan (Dordogne) which dates 
back several centuries, and it appears that the very old constructions « 
Nimes were made with arenes. 

Mr. Girard says he has assured himself by experiments that in preser’- 
ing for a year under water, mortars containing equal proportions of crud: 
energetic arenes, and the same arenes calcined, that there was no appre 
ciable difference in their consistence; but that the torrefaction of the arenes 


* It appears that the word aréne was known to several Constructors, for Mr. 5g! 
zin says page 25, in speaking of Sands: “They call arénes those of which the pa! 
cles are finer and more regular.’’ And this is all he says. Av. 
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had the advantage of hastening in a remarkable manner, the setting or in- 
duration of the concrete, 

Mr. Avril and Payen discovered, about the same time, in Bretagne, the 
properties of puzzalona, in gray wacke, and in decomposed granite, though 
toa degree quite feeble, They remarked, besides, that natural puzzalonas 
acquire a new degree of energy by a slight calcination. 

Captain Leblanc of the Eugineers, employed at Peronne, gave on the 
s0th November 1827, an interesting memoir on the arenes which are found 
in great quantity in the neighbourhood of that place. I will transcribe the 
commencement of the memoir, ‘**In the numerous demolitions, made in 
1825 and more especially in 1826, preparatory to the repair of the crown 
work of Paris, it was remarked that the ancient mortars (from 150 to 600 
years old) were generally very hard, It was particularly noticed, at the 
time of the demolition of the piers of bridge forty-one, which was situated 
in quick sand, below the level of the waters, that the mortar was harder 
thanelsewhere. ‘To these facts the only exception was in the demolition of 
scarp thirty-three at the close of the year 1826, The mortar of this ma- 
sonry was still soft. On examining the mortars which were hard, it was 
perceived that the sand therein was very fine, and that these mortars, from 
their aspect, seemed to have been made of the sand of the country, rejected 
in the official instructions, because too earthy. (This sand is used in all 
the constructions of the town.) Another consideration led to the belief 
that the sand of the country had been used: for all this masonry appeared 
to be very carelessly put together; the mortar, badly made, showed every 
where, lumps as large as a hazle nut, of lime not mixed with sand and 
still soft; although all the surrounding mortar was very hard, It was to 
be presumed that when applying so little care to all parts of the workman- 
ship, the constructors had taken no greater, as to the choice of sand: and 
that they used that which was nearest at hand—namely the sand of the 
country, We have said that the mortar of scarp thirty-three was found 
still soft after two hundred years: it seemed on examination to be meagre; 
and, although the sand seemed to be the sand of the country, the mortar 
did not look like the other; under these circumstances, this example sus- 
pended, for the time, the conclusions that had already been drawn as to 
the advantage of using the Peronne sands.”’ 

The author states that on recommencing labours in 1827, he made six 
cubes of mortar, of which three were composed of sand recommended in offi- 
cial instructions, and the other three of the clayey sand whereof the good 
masonry appeared to have been made. One cube ot each kind of mortar 
was left in the air, one put in a humid place, and one in water. 

It was in this interval, as Capt. LeBlanc states, that the notice of Mr. 
Girard appeared. What was said in that notice showed that the clayey 
sand of the neighbourhood of Peronne was a true arene. ‘The mortar 
made of common lime and this arene had completely hardened in the wa- 
ter atthe expiration of a month; so as to receive no impression when borne 
upon strongly by the thumb. A mortar made at the same time of the same lime 
and of the sand recommended officially, and usually employed, remained 
entirely soft at the end of several months. By heating the arenes, Capt. 
LeBlanc ascertained that the hardening took place much more promptly, 
lor the mortars made of the crude arenes required a month to harden, 
Whereas those made of arenes that had been heated, hardened in eight or 
ten days, This officer undertook some experiments to determine the de- 
sree of calcination proper to impart the quality of most prompt hardening, 
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and to ascertain whether the effect of calcination would be to augment ip ; 

sensible manner, the strength of mortars, but his experiments are not yet 
finished. The discovery of arenes in the environs of Peronne, is, at al 
events, a great advantage for the works in progress at that place, Mason 
ry in the air may be executed with crude arenes; and if it appear that cal- 
cination augments both the promptitude of hardening and the solidity of 
mortars, this operation might be resorted to in all cases of constructions jp 
water, 

The arenes of the environs of Peronne are found on the tops of the hij. 
locks which border the valley of the Somme, like those of the valley o| 
the Isle, and they lie upon a calcareous mass. ‘Towards the bottom of the 
river banks, the arenes are mixed with fine sand, and mode: ately fine 
sand, and sometimes, with coarse grains. It is only towards the _ 
the hillocks that they are found composed entirely of fine sand. The ix 
habitants call it clay. It is found, also, on hills quite elevated. Capt. 
LeBlanc states that the arenes which contain only very fine sand are less 
hydraulic than those which lie a little lower and w hich contain a mixture 
of tine and moderately fine sand; that in those places where the grour 
rises gently from the river, the banks of sand are always mixed with, a 
sometimes separated by rolled or broken pebbles, which is another point o! 
resemblance with the arenes of the valley of the Isle, as described by M 
Girard. The colour of these arenes is obscurely reddish, a good deal re 
sembling bistre: they present the appearance of an ochrey earth, 

Capt. LeBlanc adds that since the discovery of the arenes of Peronne 
they have been found at Bapaume, at Douai, on the road from Bethune t 
Arras, and that this substance appears to be very common in the valley 
the Somme, and in Flanders, At Bapaume, the workmen have known fo: 
a long time that this clay was hydraulic: the millers of the neighbourhoo 
havine executed works in the water therewith, with very good results. I 
the month of July last, Captain LeBlanc informed me that there had | 
found in the neighborhood of Ham, an arene pronounced to be more ahve 
lic than that of Peronne, and that it was used a long time ago in the fort: 
fications of the castle, 

I procured some of the arenes from Ham: they sent me two kinds; 
yellow and the other greenish, We shall see in the sequel that they av 
clays. I satisfied myself that they contained no lime. IT made two ki 
of mortar therewith, taking one part of lime in paste to two parts of the 
arenes, and put them under water. I made a similar mortar with puzz 
Jona. The puzzalona mortar hardened completely in six days: the tv 
mortars made of arenes had not fully hardened at the end of three montis 
These experiments were made last December, which retarded the indur 
tion no doubt; but being placed in a chamber where the temperature ws 
about ten degrees, (cen?) (50 Far.,) | was astonished at the slowness ol | 
induration, 

I calcined some of the greenish arene, keeping part at a low red heat ! 
half an hour in a crucible; another part during one hours and a third por 
tion during two hours. I then made three mortars like the above, ! 
these three calcined arenes. The two mortars of the arenes, calcined,one lo 
half an hour, and the other for an hour, hardened in a snail, That ca 
cined for two hours, required nearly two months to attain the same degree 
of hardness. It is true that I did not calcine this substance in a current? 
air; but I was surprised that, being calcined, it did not harden sooner. 
will be important to make many experiments on different arenes, cruce 
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snd calcined in various degrees, so as to know the greatest promptitude of 
induration that can be secured, and the tenacity of mortars both in air and 
water, 

Two specimens of mortar taken from the Castle of Ham were sent to me: 
one of these mortars was made in 1601, and the other in 1802; they were 
wih of very strong consistence. I found, nevertheless, that they did not 
fer the same degree of hardness as mortars made of trass and hydraul ic 
ement; but these arenes will be not the less advantageous in constructions 
in water and in air, on account of the great economy that attends their use. 
In places where good arenes are at hand, they should, in cases wherea 
prompt hardening 2s required, in caps of arches, &c., always be employed 
mixed with hydraulic cement, 

I had occasion to notice, a short time since, between the park of Ver- 
sailles and Saint Cyr, a hillock of clayey sand which looked to me like the 
sand from Ham: some was yellow and some red; the colours being well sepa- 
ated. L made with these two clayey sands, two mortars composed of one 
part of fat lime and two parts of these sands, and placed them in water, 
ley were not indurated at the end of four months, but it was perceptible 
tv the touch, that they had taken a degree of consistency. 

At Paris ‘they build the walls of houses with plaster, and cellar walls 
with mortar. I have had occasion to observe latterly, that several of these 
mortars were made of clayey sand which appeared to me to be a species of 
arene: it contained a little lime, and some of it is yellow, and some green- 
ish, like that from Ham. I learned that this sand was brought from the 
neighborhood of the ancient garden of ‘Tivoli, and that it appears to have 
been employed at Paris for a long time to improve mortars. 1 made two 
mortars of these two clayey sands, adopting the same proportions as with the 
sands from Saint Cyr, and placed them in water. The results were similar 
to those given by the clayey sands from Saint Cyr. From what has been said, 
we see that these clayey sands are arenes of little energy: they do not ap- 
pear to me to be proper for mortars that are to be placed i in water; but the 
ydraulic property they possess, feeble as it is, will give, for works in the 
air, much better mortar than ordinary sand. From ‘what has been stated 
above, it appears probable that there exist several banks of arenes in the 

ighborhood of the Capital; and it is probable some may be found more 
energetic than those I tried; it will therefore be important to make re- 
searches, adopting the same process as is recommended page 31, for ce- 
ments, 

ii we mix clay with fat lime, the resulting mortar will take no consis- 
tence when put under water. It is necessary that clays be more or less 
calcined to become hydraulic. Mr. Girard seems to think that the arenes 
ave been submitted to the action of fire, and that perhaps they have a vol- 
canic origins but this second assertion does not seem to be a necessary con- 
sequence of the first; all that we may affirm is, that the arenes are clays 
Which have sustained the action of fire. On the other hand, the small 
I a stones and pebbles found in some of these deposits, prove that they 
are, also, alluvial. It is not easy to meet important facts without seeking 
to account for them, although at the risk of deceiving ourselves. 

Moai flattening of the poles of the earth, and the swelling out of the equa- 
it, demonstrate that our globe has been in a soft state. Some philoso- 
phers maintain that the earth was in a state, primitively, of fusion; these 
are called Vaudcunists. Others contend that the softness of the earth was 
an effect of water; these are called .Neptunists. ‘The opinion of the #ué. 
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canists is a very ancient one, and prevailed for a long time; but the grey 
number of shells, the remains of marine animals, and other objects, encoup. 
tered at very elevated positions, superseded the opinion of the Mulcanis 
with that of the Meptunists. Later still, new observations, and amongs 
others, the great heat of certain thermal waters; the elevated temperatuy 
which is found at the bottom of very deep mines; the sudden formation , 
some islands which have been thrown up from the bottom of the sea, a 
several other facts, have brought back the old opinion that our globe wa: 
primitively in a state of incandescence; and there are, at this day, seve 
philosophers who think that the earth is cooled only at the surface, that 
13 still in a state of incandescence in the interior, and that volcanoes com 
municate with this vast focus of heat. But whatever may be the opin 
adopted as to the primitive condition of our globe, it cannot be doubted ty 
it has sustained several successive modifications by fire and water. 1) 
hypothesis that the globe was at first in a state of incandescence, and t)y 
it has since sustained revolutions by the operations of water, is that wh 
appears to me to accord best with various observed facts. The presence 
of arenes over a considerable extent of France, in places where no traces 
of extinct volcanoes are to be found, is an important circumstance for ge. 
ologists. It is curious to see the study of hydraulic mortars furnish ne 
arguments in favor of the theory of the Vu/canists: but, as often noticed, 
the sciences have some points of contact. 

The experiments that I shall give in the second section, on mortars mai: 
of fat lime and sand, and exposed to the air, will show how important it s 
to search after good arenes in the environs of our public works; because \ 
is a means of procuring good mortars at a very cheap rate, and because 
is the only means of procuring them cheaply, in countries where the 
are no hydraulic limes. 

(TO BE CONTINUED.) 


FOR THE JOURNAL OF THE FRANKLIN INSTITUTE. 
Improvement in oil cans, or feeders. By A. C. Jones, Engineer. 


In oiling machinery, especially Locomotive engines, grei! 
loss of oil arises from the can being upset or by falling, 
The improvement, shown in the margin, can be applied to t 
common can, by soldering a tube to its top which extends 
~. ternally to within a short distance of the centre of the bottom. 
A small vent hole is made at the top of the can, to allow the air to esca 
when filling: it is obvious that the can may be turned bottom upwards, 01 
its side with a very small loss of oil compared with the old plan. 


For rae Jounnat or THE FRaNKuIN INSTITUTE. 
Water Gauge for high pressure Steam Boilers. By A. C, Jonxns, Enginee! 

The object of this improvement is to find the correct height of the "© 
ter in a boiler when it foams. 

The apparatus consists of a tube or chamber a, b of the same metal & 
the boiler about 14 inches long and 24 inches in the clear. Near ti 
top and bottom a small pipe, or tube, of one-half inch bore is inserted to co! 
nect it with the boiler, the top branch being continued by a pipe within Me 
boiler to the highest accessible point; the lower branch is connected belo" 
the lowest point at which the water can be worked, and has a co 
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Chase on the radical cure of Hernia. 


for the purpose of shutting off the communication with the boiler. Three 
gauge cocks are inserted in the front of the vertical chamber, a, b, at the 
came heightas is customary on the old plan of operation. If the cock in 
the lower branch pipe is left open, the gauge cocks act in the same man- 
ner as if in the head of the boiler. If the boiler foams, the lower commu- 

cation is cut off by the cock, the upper gauge cock is then opened, and if 
there is any water above it, the pressure of the steam on its surface forces 
it out to the level of the cock and no farther, 
and the length of time it takes to discharge the 
water, with a little practice gives the height of 
the water line above the cock; if no water is 
discharged from the upper cock it is shut, and 
a trial is made of the others, in succession. 

The operation may be repeated by opening 
the communication with the boiler and allowing 
the water to rise to its level in the chamber, 

I have tested this plan since its first inven- 
tion (about three years since,) on locomotive, 
stationary, and steam-boat boilers: with decided success. 
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The final report of the committee of the Philadelphia Medical Society, on 
the construction of instruments, and their mode of action, in the radical 
cureof Hernia, ¥c. By Ueser Cuase, M. D. Philadelphia, J.G, Av- 
NER, P. 245, 

‘There are but few articles which are more frequently presented at the 
Patent Office as new and useful improvements, than Trusses for the cure 
( Hernia. A large number of these are but pretended improvements, 
presented by persons ignorant of what has been heretofore done upon this 
subject, Or anxious only to obtain that species of sanction which the seal of 
the office is supposed ‘to afford. The work, the title of which is given 
above, affords much information respecting the construction of such trusses 
as have been previously used, as well as of those which have been made the 
ubject of a Patent by Dr. Chase; and as we have been supplied with the 
engravings used in the above work, we have deemed the subject suitable to 
ur pages. One thing is certain, there is not any other point appertaining to 
our Medical or Surgical practice, in which so large a portion of our readers 
would be personally interested. Dr. Chase has obtained Letters Patent of 
the United States, for his trusses, under their various modifications, the 
nature of which are distinctly pointed out in the following review. 

(hose of our readers who are engaged in the practice of medicine, may 
recollect, that in consequence of the ‘great importance of the subje ct, the 
Puladel phia Medical Society appointed a committee of Surgeons in the 

ear 1834, with unlimited instructions to investigate the subject of hernia, 
tovether with the means employed for treating this disease, ‘This laudable 
step was undertaken no doubt, in consequence of the numerous trusses of 
ephemeral existence which are yearly palmed upon the ignorant and un- 
suspecting, by impostors alleging their capability of curing “hernia i in all its 
ormsi—a 1 degree of pretension carrying with it the proof of its own fallacy. 

The committee made its preliminary report on the 5th and 12th of Decem- 
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ber, 1835, and the final report was read before the Society, and adopted 
on the 29th of April, 1837. The first of these reports was published in: 
American Journal of the Medical Sciences for February, 1836. The » 
cond, in the No. for August, 18357. 

The speculative and theoretical views of the predecessors of the patent, 
and of many of the profession, tending to show that a cure in hernia ¢, 
pended upon irritation produced by the instrument, and followed by ‘ad 
sive inflammation,” was believed to be incorrect. 

Doctor Chase, we think justly describes hernia, to be in a majority 
cases, a dilation or enlargement of the natural aperture of the body, 
duced by a variety of causes, Proceeding upon this ground, his ait 
been to construct his instruments upon Surgical and Anatomica! princi 
each instrument being adapted to one appropriate form of the disease 

The instruments of Doctor Chase are five in number viz: The Ine 
--Ventro Inguinal—Femoral—U mbilical—and Double Trusses, 

The report above referred to, contains 46 pages, 8mo. and is a mo 
for this kind of essay: it is clear, uopretending, and profound, and is e 
dently the production of a meditative and reflective mind, 

We will now give an epitome of the construction.of the instrument 
mode of application, and method of treatment. 


Dr. Chase’s Inguinal Truss, for common or simple Inguinal Hernix 


Fic. 1 


a The block and block-atta: 


—. © his.” ment. 


¢ tT, b The part of the spring w 
bears the greatest stress a 
requires the highest temp 
c cThe termination of the sp 
made more flexible, and « 
tending to the edge of | 
os ilium between the | 
spinous processes on tee 
posite side of the body, 
The back-pad seen in si 
e The perineal strap with 
end thrown round the ¢ 
tremity of the spring-cov 
This figure represents | 
general outline of al! the si 
gle instruments. ‘Those pe 
culiarities which render them applicable to the different kinds of rupture, 
remain to be noticed. 
The perineal strap e, is always found attached to these instruments. 
The dorsal pad, d, which is novel in its arrangement, consists of a circu 
disk of metal covered with buckskin, It ts attached to the spring by ® 
leathern loop, permitting it to be moved to either side at will, By ts 
arrangement, the back and spine are relieved from that irritation and cor 
sequent inflammation which not unfrequent!y result from the pads o! Hu 
and others, which are immovable, and which sometimes lay the founda! 
of serious diseases in those parts, 
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Chase’s common Inguinal Block, with attachment. 


Fic. 2.—a The extremity of 
the main-spring of the truss. 
b The block. 
ec The brass block-rider: the 
screws by which it is at- 
tached being covered by the 
block-slide. 
d The block-slide. 
e The window in the block- 
slide. 
if f The two broad-headed 
screws of the block-adjust- 
ment, securing the rider to 
the slide, and, when loos- 
ened, sliding freely in the 
window. 
The soft iron flexible neck, attaching the block-slide to the main- 
spring. . : 
1 The button for the pelvic strap, which is generally used for the perineal 
strap also. 
The proper perineal strap-button on the end of the block-slide is omitted 
in this and some succeeding figures, to prevent confusion. 
Fic. 3—Longitudinal section of the block. 
Fic, 4—Transverse section of the same, 


The block }, of this instrument may be described as consisting of a lon- 
gitudinal section of an oval sphervid, moulded by a force producing some 
ilatness on one side. When applied, it extends from the pubic bone along 
the rout of the inguinal canal to afew lines above the internal ring, giving 
equal pressure and perfect security against the escape of the viscera through- 
outits whole extent. In this form of hernia we are advised the pressure 
should be made over the infernal abdominal ring, extending as a further 
protection along the rout of the canal. 

Having analyzed the several parts of the Inguinal Truss of Dr. Chase, 
the commiitee say that they felt bound honestly to state their conviction 
that this iustrument surpasses all others known to them in the accuracy 
and permanence of its retentive power in common Inguinal Hernia; a con- 
viction fully sustained by all their practical observations of the action of 
trusses, The instrument is worn with so much comfort, that patients gen- 
erally relinquish it unwillingly, and have sometimes absolutely refused so 
2 do even when pronounced well by the Surgeon. 

lhe committee did not find themselves able to suggest any improvement, 
or to point out any defect of principle or construction in this truss as now 
employed by the inventor.” See Rep. p. 555, Amer. Jour. Med. Soc. 
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Chase’s Ventro-Inguinal block, with attachment. 


Fic, 5.—The attachment bp. 
ing in all respects similar ty 
that in fig. 10, no references 
are required. 

Fic. 6.—Longitudinal sec. 
tion of the block. 

Fic. 7.—Transverse sec. 
tion. 

The block of this  instry. 
ment, resembles the common 
Inguinal truss-block, strongly 
compressed at its broader con 
vexity, and made to overhang 
its base, so as to be adapted 
| accurately to that part of the pubic bone over which the bowel passes 
Ventro-Inguinal hernia. 

In this variety of the disease, the pressure is given over the external ring 
4 and very near to the pubic bone. The following cut i!lustrates the position 
here taken. 

Fig. 8.—.4 view of the pelvis, with Chase? Ventro-Inguinal biock in silu- 
to show the adaptation of its curvature to the form of the body and sji 
ei of the os pubis. 
ie aaThe bodies of the pubic 


7% 
FE bones. 
a3 b b The anterior superior spi 
/ ous processes of the ilia. 


c The ventro-inguinal block 
situ. ; 

d The symphysis pubis. 

e The base of the sacrum, 

f The spines of the pubic & 
The only part peculia 


hee? 
ae + 


Fee this truss is the block; all | 
ee others are identical with | 
2 $ of Inguinal ‘Truss of Dr. Cha 
PE Fags **The form of Chase’s ve! 
Ae tro-inguinal block is so accu- 
AEG ! rately adapted to that of the os pubis, that it has secured the bowe! pret 
tee ‘ ly in every instance of ventro-inguinal hernia in which it has been seen « 
hl hes plied by the committee.” 

a3 “To the complete instrument, as it has been actually employed by | 


inventor during the last year, the committee may safely apply the sav 
is language used in concluding their remarks on the Inguinal Truss.” 
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Chase’s Femoral block with attachment. 


Fic. 9.—The letters from 
to h, inclusive, have the same 
reference as in fig. 2. 

k A window in the anterior ex- 
tremity of the main-spring. 
!The iron neckof the bleck-slide 

continued along the main- 

spring for some inches and 
seen through the window &, 
m m Two broad-headed screws 
of the spring-adjustment, se- 
curing the flattened extremi- 
ty of the iron neck to the 
main-spring, and, when loose, permitting it to slide on the main-spring. 

Fic. 10.—A longitudinal section of the femoral block. 

The block of this instrument resembles a hen’s egg held in a perpendic- 
ular position, with its larger end upwards, and flattened on one side, to 
which the block-rider (¢ fig. 9) is secured. Its pressure is made between 
the femoral vein and the os pubis, and over the site of the femoral ring; 
while the upper extremity (f) affords its pressure below Poupart’s ligament. 

This block has a double adjustment, one at (ff) enabling the surgeon 
to raise or depress the block at will, and a second, regulated by the screws 
(mm) to meet the peculiarities of individual pelves in regard to the dis- 
tance between the wing of the ilium and the femoral ring. This double 
adjustment is undoubtedly novel, perfectly secure and accurate. 


The spring of this instrument with its appendages, is similar to the in- 
struments before described. 
Fic.11.—Chase’s Umbilical Block and Attachment. 


The anterior end of the spring, with the same kind of spring-attach- 
ments as in the femoral truss, 

The circular block. 

The circular block-rider. 

! The circular iron disk supporting the block-rider. 

e Two button-headed screws attaching the rider to the disk, and serv- 
ing at the same time to secure the strap, 

. 12,.—Section of the circular block. 
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The novelty in this block consists in its central prominence, which may 
be raised on its convex face to any degree required. This prominence ; 
a segment of a much smaller sphere than the margin of the block b. Ti, 
central prominence is made broader or narrower, is more or less raised ge. 
cording as the case under treatment requires; and in employing the umbj. 
lical truss, the inventor is desirous of pressing back the ruptured or dilate 
parts, to the situation in which nature would have retained them, had unioy 
taken place at the umbilicus at birth, 

The dorsal-pad of this instrument is oblong, and is attached to the spring 
by two loops. 

Scapularies are sometimes used with this instrument. 


Fig. 13.—Chase’s Double Truss—prepared for a double Inguinal Hornig, 
Fic. 13. 


a The two common inguinal blocks with their attachments. 

6 The spring-cover of the left truss terminating in the strap ¢ ec c. 

cece The pelvic strap of the left truss, thrown into loops, and passing 
through an opening beneath the base of the attachment of the strap | 
the right side at e, like the flexor tendons of the last phalanx of the fit 
gers through the terminations of those of the second phalanx. 

d The spring-cover of the right truss terminating in the strap ////. 

e The site of the commencement of the pelvic strap of the right truss, s¢ 
cured by the edges to the spring-cover, but permitting the left pelvic 
strap to pass up from under its base so as to become superficial in the 
rest of its course: this arrangement being concealed by the instrument. 


SS ff The pelvic strap of the right truss thrown into loops. 


g gg 2 g Loops confining each pelvic strap respectively to the spring-cove 
of the opposite truss, 

h The two springs seen one behind the other, and naked, between the ents 
of the spring-cover, 

k k Dotted lines representing the spots where the spring of each truss ter- 
minates within the spring-cover of its fellow. 

1A dotted line representing the proper position for the back-pad. 
Of all the various apparatus for the treatment of hernia, not one spec 

men exhibited so perfect a combination of springs and their appendages, © 
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embraced so complete an assemblage of mechanical advantages applied to the 
retention of hernia, as this instrument. ‘The chairman of the committee 
in noticing this instrument, uses the following language. ‘*Since the pre- 
liminary report was read, Dr. Chase has invented the admirable instrument 
now for the first time presented to the society. It is an association of two 
cingle trusses, so combined as to be perfectly independent in their action, 
sithout the slightest mutual interference, yet soassociated by means of the 
straps and loose spring-covers, that they present the appearance, and act 
with all the convenience of a single instrument. Each spring, at its pos- 
terior extremity, re-enters the spring-cover of its fellow, and the strap of 
one truss passes smoothly through a passage beneath the commencement of 
that of the other, so that both sides appear symmetrical, as far as the springs 
and appendages are concerned, and the straps do notin the slightest degree 
embarrass each other. As the peculiarities of this instrument are confined 
to the spring-covers and straps, which are suited alike to the trusses for in- 
guinal, ventro-inguinal, and femorat hernia, the instrument can be adapted 
ata moment’s notice, to any possible combination of these three forms of 
the disease, so long as_ the varieties exist on opposite sides of the abdomen. 

“The committee cannot speak too highly of this beautiful invention, but 
tmay be safely permitted to speak for itself.” 

We have now reviewed in a cursory manner the instruments of Dr. Chase, 
ad we only regret that the limits afforded, will not permit us to enter 
more fully into the subject. The cuts, however, of which we have availed 
wrselves in this instance, will in a great degree enable the reader to esti- 
mate the value of the improvements. 

From a review of the whole subject as presented in the report, it may be 
fairly averred that Dr. Chase has closely studied the anatomy of hernia, 
that he has manifested great mechanical skill in the construction of his in- 
struments, and that he is intimately acquainted with the action of trusses 
cenerally. Whether a set of instruments can be devised better calculated to 
fulfil all the indications required for the successful treatment of this very 
troublesome malady, may admit of much doubt; with our present know- 
ledge of the disease, improvement seems scarcely desirable. 

The patentee’s claims, making a part of the specilication of his patent, 

is fullows:— 

“ Notwithstanding that I have in the preceding specification set forth by 

n exact description the instruments as used by me in the cure of the dif- 

eat kinds of hernia, and have given particular admeasurements for 

ings, blocks or pads, &c.; still I wish to be particularly understood that 
| cases of hernia I vary my treatment in relation to the size of instru. 
its, agreeably to the age of the patient and state of the case, governing 
self according to existing circumstances, but at all times adhering to the 
nciples set forth in this specification, In my apparatus, and the several 
ruments of which it is composed, the pads or blocks are adapted to the 
several varieties of hernia with due and strict attention to the anatomical 
and physiological peculiarities of the parts interested in the several varie- 
ties of the disease, the said pads or blocks being so constructed and attached 
is to secure the permanent and certain retention of the bowel in all cases 
which admit of retention by mechanical means, thus allowing the powers of 
ature, if possible, to close the orifice by which the bowel escapes from the 
cavity of the abdomen in this disease, which result is not obtained with cer- 
lainty by any other instruments previously invented. 
‘I claim the peculiar mode of attachment for the block, as given in the 
Q* 
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description of each instrument, including the block-slide adjustment of the 
inguinal and ventro-inguinal trusses, and the block-slide adjustment, ang 
the spring adjustment of the femoral truss, and spring adjustinent wit) the 
permanent block attachment of the umbilical truss. 

* 1 claim also the new method of employing dorsal pads in all the trusses, 
by which method the said pads are made movable, so as to slide to any 
distance which may be required, 

“1 claim the peculiar double truss herein described, namely, the employ. 
ment of two springs sliding upon each other with pads or blocks attached 
and combined in such a manner as to act like one entire instrument, by 
whatever arrangement of the springs and straps such a result may be ob 
tained. 

* Lastly, 1 claim the several improvements which have been describe: 
and specifically claimed independently of the material of which they may be 
constructed, and whatever alterations in form or size they may herealte; 
undergo, so that similar effects are produced by analogous means. 

** For a further illustration of the peculiarities, and construction, and 
form, upon which the operation of the foregoing instruments are dependent 
I refer to the drawings with written references thereto, deposited by me in 
the patent office, in compliance with the requirements of the patent Jaw.” 

The committee thus conclude their remarks upon the instruments of 1); 
Chase:-— 

“ After all that has been stated, the committee feel themselves ful! 
warranted in the following conclusions. 

‘*1. The retentive power of solid blocks is, cateris paribus, superior t 
that of soft pads in the treatment of hernia, as has been already stated in 
the Preliminary Report. 

“2. The chances of radical cure depend upon the perfection and perma- 
nence of the retention. 

** The perfection and permanence of the retention depend—first, upor 
the mechanical action of the instruments; and, secondly, upon the powe 
of the parts affected to bear that action without danger of physiolog 
accidents of sufficient importance to interfere with the treatment. 

«4, All the instruments with solid blocks contrived before the rece! 
inventions of Dr. Chase, are decidedly liable to important mechanical 0) 
jections, and all of them, with the exception of the Rachet truss, are more 
over capable of producing physiological accidents of sufficient importance | 
interfere with the treatment. 

**5. The construction of the Rachet truss is such as to render retention 
uncertain, even in ventro-inguinal hernia, to which form of the disease alove, 
it is tolerably will adapted. 

“6. The instruments of Dr. Chase have effected the permanent and ac- 
curate retention of the intestines in every case of hernia observed by the 
committee, without material inconvenience to the patient, and often under 
trials more severe than are usually ventured upon by those who wear othe 
trusses; trials which would be imprudent with any other apparatus known 
to the committee. 

**7, If we except the femoral truss, these instruments have stood tle 
test of much practical application, without superinducing any physiolog’ 
cal accidents of sufficient importance to interfere with the treatment. 

‘*8. The mechanical principles upon which the femoral truss is col 
structed, appear highly ingenious and promising; and unless this insti: 
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ment should be found hereafter to be productive of important physiological 
accidents, it must take precedence of all other modes of treating this variety 
of the disease. Nosuch accidents are yet known to have been produced by 
its employment; but the committee have not enjoyed the opportunity of 
personal inspection In a sufficient number of cases to determine general re- 
sults, nor do they deem it proper to receive evidence from any other quarter 
in discharging the trust reposed in them by the society. 

«The committee are induced, by the foregoing conclusions, to recom- 
mend in strong terms, the instruments of Dr. Chase to the confidence of the 
profession, as the best known means of mechanical retention in hernia, and 
as furnishing the highest chances of radical cure.” 


Franklin Institute. 


Annual Meeting. 


The Annual Meeting of the Institute was held at their Hall, on Thursday 
evening, January 18th, 1838, 

James Ronatpson, Esq., President, in the chair. 

Sotomon Roverrs, Esq., Recording Secretary, pro, tem. 

The minutes of the last Quarterly Meeting were read and approved. 

Donations of books were received from the Zoological Society of London; 
the Royal Geographical Society of London; Mr, John Gummere, of Ha- 
verford, Pa; Mr. Samuel Colman, of New York; and A. L. Elwyn, M. 
D)., R. Bridges, M. D., Heber Chase, M. D., and Mr, Robert Davis, of Phi- 
ladelphia. 

The Actuary laid on the tables the periodicals received during the past 
juarter in exchange for the Journal of the Institute. 

The Annual report of the Board of Managers was read, and, on motion, 
was accepted, and referred to the Committee on Publications, 

The Treasurer presented his report of the funds for the last quarter, and 
ilsoa statement for the year ending December 31st, 1837—which were 
read and accepted. 

The Committee on Publications presented their report on the operations 
of the Journal of the Institute for the year ending December 31st, 1837, 
which was read and accepted. 

Mr. John Horton, from the Committee of Tellers of the election for offi- 
cers and managers of the Institute tor the ensuing year, (appointed at the 
preparatory meeting this day,) presented their report of the result of the 
election, when the President declared the following gentlemen as duly 
elected: 


James Ronarpson, President. 
Isaian Lukens, 
Thomas FLercuer, 


Vice Presidents. 


Isaac B, Garricues, Recording Secretary. 
Isaac Hays, M. D., Corresponding Secretary, 
Frepenick Frarey, Treasurer. 


Franklin Institute. 


Managers. 


Samuel V. Merrick, John C, Cresson, 
Abraham Miller, James M. Linnard, 
William H. Keating, Andrew M. Eastwick, 
John Struthers, Isaac P, Morris, 
Matthias W, Baldwin, Charles B. Trego, 
Alex. Dallas Bache, Henry Troth, 

Jas, Henry Buckley, John S. Warner, 
Alexander Ferguson, William H. Carr, 
John Agnew, *Robert M. Patterson, 


John Wiegand, *Henry D. Rogers, 


Alexander M‘Clurg, *Jobhn Gilder, 
Samuel Hulty, *William D. Parrish. 


(Extract from the minutes.) 


James Ronatpson, President, 
Sotomon W. Roserts, Rec. Sec. P. 7. 


Fourteenth Annual Report of the Board of Managers of the Franklir 
Institute. 


On the return of the period which terminates their official career, th 
Managers of the Franklin Institute present to their fellow members the: 
Fourteenth Annual Report. 

It is with sentiments of unalloyed satistaction, that the managers fee! 
themselves authorized on this occasion, to renew their congratulations upon 
the continued success which has attended the labours of the Institute, in iy 
useful and unpretending career, 

Notwithstanding the temporary cloud, which has cast so deep as 
over our recent manufacturing prosperity, the Institute has continued to rv. 
ceive the undiminished support of its members; and has, in return, impart: 
to them its accustomed, varied, gifts of knowledge, by means of its lecture: 
and drawing school, its library and cabinets of minerals and models, by 
social and informal interchange ot opinion and experience at the Month) 
Conversation Meetings, and by the valuable fund of practical and scien! 
information, spread upon the pages of its Journal. 

Nor have its benefits been diffused only within the circle of its own me: 
bers, widely as that circle is now extended. 

The Committee on Science and the Arts, have maintained their zea 
activity, with no other incitement than the love of doing good; and ' " 
have contributed no small share of disinterested exertion to the com 
weal, 

Number of new subjects brought before the Committee 
Do. lying over from last year - - 


Do. disposed of by report or otherwise 


Do. remaining for future action - - 
The Committee on Explosions of Steam Boilers, after a laborious i inves 


tigation, continued during four successive years, have completed the tak 
assigned to them; and their reports to the government of the United State: 


*New members. 
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have furnished a fund of valuable materials, which may constitute the 
basis of patriotic and wise legislation for the protection of the lives and pro- 
perty of our citizens. : 

The Committee on Weights and Measures, after reporting to the legis- 
lature of this state, a projeét of laws for ensuring a uniform system, have 
been engaged in maturing the plan for carrying the law into effect; and are 
now prepared to verify the standards of weights and measures, whenever 
the requisite authority shall be delegated to them by the Executive. 

In the early part of last year, the Board decided that it was inexpedient 
to hold the usual exhibitions of American manufactures, on the return of the 
biennial period in the autumn of 1837. Although this decision was not 
founded upon any anticipation of the general paralysis of business, which 
has since occurred; an additional cause for approval of their course is found 
a the almost total cessation of manufacturing operations, attending the 
commercial derangements, As some comment has been made upon the 
temporary discontinuance of our exhibitions; and the supposition has been 
entertained, that the omission Jast year arose from a want of zeal on the 
part of our members, the Board deem it but just, to lay before the Institute 
the views on which their decision was founded; leaving it to their successors 
to determine how far these views shall continue to influence their future 
course, 

Atthe time when the Franklin Institute first started into existence, the man- 
ufactures of Philadelphia, and indeed of the whole Union, were in a condi- 
tion of weak and destitute infancy. ‘The mechanics of the country were 
unaided by the enlightening influence of science; and had not yet learned 
(o avail themselves of that great lever of social prosperity, the systematic 
and free interchange of ideas, and co-operation of interests, 

The primary object, therefore, of the Institute at this period, was, to ef- 
lect an extensive and intimate acquaintance between the various classes of 
manufacturers, and likewise between the producer and the consumer. 

A rapid series of improvements in the arts, partly the cause, and partly 
the effect, of the exertions of the Institute, called for the frequent repeti- 
tion of exhibitions, designed to keep the public mind informed of the pro- 
gress of our domestic industry. 

But that state of infantile weakness, and of rapid change, has now ina 
great measure passed away; and the more mature and steady growth of the 
arts, does not require, and would not repay the labour of such frequent dis- 
plays. They were originated with a view to the benefit of the community, 
aid should be continued no longer than the interests of society require. 
The energies of the institute have become too valuable to be expended in 
getting up a mere idle pageant, 

lt is believed, however, that exhibitions of domestic manufactures, of a 
character worthy the trae friends of the arts, might be held at periods of 
‘our or five years; which would allow a sufficient lapse of time for the de- 
velopment of important and interesting improvements; and would thus re- 
lain their character of novelty and usefulness. 

Although any self gratulation on the subject at this time may seem prema- 
lure, the Board cannot close their report without expressing their sanguine 
hopes, of the speedy development of a feature of the Institute, which has 
veen warmly cherished in prospect from the earliest days of the society, In 
their first annual report, the Managers of the Institute suggested the esta- 
blishment of aschool of arts, in which the mechanic, the manufacturer, the 
miner, and the civil engineer, might receive instruction in all the sciences 
Which have a practical bearing upon their several pursuits; and from that 
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period the Institute has been anxiously looking forward to the time whe, 
public opinion should be sufficiently awakened to the vast importance ay; 
utility of such an institution. 

It is confidently believed that the time has now arrived, in which e». 
lightened legislation, on a subject so deeply interesting to the communir 
at large, and to the mining, manufacturing, and agricultural population ¢ 
our own state in particular, will be sustained by acclamation, from one ey. 
tremity of the commonwealth to the other. 

There has, probably, never been any public measure pressed upon the 
attention of our legislature, which has met with more cordial and unay). 
mous approval, from men of all parties and all conditions in society, The 
conviction being universally entertained, that the claims of the productive 
classes of the community, upon legislative munificence, are strong and im. 
perative. 

The Committee on the Chesnut Street Hall, have effected some further 
sales of the loan during the year; but have not yet disposed of a sutlicien! 
amount to warrant them in carrying into eflect the improvements necessary 
to fit the building for the purposes of the Institute. The property at the 
present time yields an income beyond the interest on its cost, and there i: 
no reason to doubt that it will continue equally productive until more au 
picious times shall enable them to complete the intended alterations, ani 
thus increase the accommodations of the Institute to the extent which is 
large list of members requires. 

During the past year the Institute has elected 188 new members, {3 
have been lost by resignation, and 23 by death. Increase during the year 
72. Whole number of members 2078. 

The following named gentlemen have become life members: Messrs. ! 
J. Barras, Thos. Earp, Davis Henderson, Jno. K. Kane, Wm, Mellvaite, 
Israel Morris, Wm. S. Otis, Solomon W. Roberts, Return Sheble, Thos. >. 
Stewart and Jos, Saxton. 

Joun Strurners, Chairman. 

Wituam Hamitron, Actuary. 


Report on Prof. Morse’s Electro-Magnetic Telegraph. 

THE COMMITTEE ON SCIENCE AND THE ARTS constituted by the Frank. 
Institute of the State of Pennsylvania, for the promotion of the Mechanic Ar's,! 
whom was referred for examination, an Electro Magnetic Telegraph invented by Pr 
fessor F. B. Morse, of the city of New York, REPORT, 


That this instrument was exhibited to them in the Hall of the Institut 
and every opportunity given by Mr. Morse and his associate Mr. Alfred Vail 
to examine it carefully, and to judge of its operation; and they now prese 
the following as the result of their observations, 

The instrument may be briefly described as follows: ae 

Ist. There is a galvanic battery of sixty pairs of plates, seven by eight 
and a half inches each, arranged according to the very convenient plan de 
vised by Prot. Hare, and set in action by a solution of sulphate of coppe* 

2d, The poles of this battery can be connected, at pleasure, with a cr 
cuit of copper wire, which, in the experiments we witnessed, was ten mile 
inlength. The greater part of the wire was wound round two cylinders 
and the coils insulated from one another, by being covered with coll 
thread, 

3d. In the middle of this circuit of wire,—that is at what was consider 
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when (virtually a distance of five miles from the battery, was the regisfer, In 
ce and this there is an electro-magnet, made of a bar of soft iron bent in the form 
: of a horse-shoe, and surrounded by coils of the wire which forms the cir- 
ch en. cuit. The keeper of this magnet is at the short arm of a bent lever, at the 
nunity ME endof the longer arm of which is a fountain-pen. When the keeper is 
tion oi drawn against the magnet, the pen comes in contact with a roll of paper 
ne ey. ME wound around a cylinder, and makes a mark with ink upon this paper. 
' While the telegraph is in operation, the cylinder which carries the paper, 
on the ME ismade to revolve slowly upon its axis, by an apparatus like the kitchen 
unan. ME. jack, and is at the same time moved forward so that the pen if constantly in 
The contact with the paper would describe a spiral or helix upon its surface. 
luctive 4th, Near the battery, at one of the stations, there is an interruption in 
nd im. Mae the circuit, the ends of the separated wire entering into two cups, near to 
| each other, containing mercury. Now if a small piece of bent wire be in- 
‘urther (ae troduced, with an end in each cup, the circuit will be completed, the elec- 
fliciest Mae tro-magnet at the other station will be set in action, the keeper will be 
emery drawn against it, and the pen will makea mark upon the revolving paper. 
at the Oo the other hand, when the bent wire is removed from the cups, the cir- 
heres [Ee cuit will be interrupted, the electro-magnet will instantly cease to act, the 
re aut » keeper will, by its weight, recede a small distance trom the magnet, the 
ns, ani ae other end of the lever will rise and lift the pen from the paper, and the 
nich its marking will cease. 
' oth, The successive connexions and interruptions of the circuit, are ex- 
3, 8 ' ecuted by means of an ingenious contrivance for depressing the arch of cop- 
e year » per wire into the cups of mercury, and raising it out of them. This appa- 
; tus could not be described intelligibly without a figure; but its action was 
asrs, J F simple, and very satisfactory. 
vain, Me = OL. Two systems of signals were exhibited, one representing numbers, 
hos. §. ihe other letters. The numbers consist of nothing more than dots made 
a the paper, with suitable spaces intervening, Thus ... 
nan. would represent 325, and may either indicate this number itself, or a word 


aa dictionary, prepared for the purpose, to which this number is attached. 
The alphabetical signals are made up of combinations of dots and of lines 
iflerent lengths. 

There are several subsidiary parts of this telegraph which the committee 
srankin have not thought it necessary to mention particularly. Among these is the 
Arts, - weot a second electro-magnet at the register, to give warning by the 
by Pro linging of a bell, and to set in motion the apparatus for turning the cylin- 


stitute ‘I he operation of the telegraph, as exbibited to us, was very satisfacto- 
4 Vail ry. The power given to the magnet at the register, through a length of 
, wire of ten miles, was abundantly sufficient for the movements required to 
mak the signals. The communication of this power was instantaneous. 
The time required to make the signals was as short, at least, as that ne- 
essary in the ordinary telegraphs, It appears to the committee, there- 


preset 


y eighil fr. rrr . 2 ‘ ; 

e re, that the possibility of using telegraphs upon this plan, in actual prac- 
le (ee P i. = a * 2 aS 4 

ute ice, is not to be doubted; though difficulties may be anticipated which could 
ras bot be tested by the trials made with the model. 


One of these relates to the insulation and protection of the wires, which 
are to pass over many miles of distance, to form the circuits between the 
‘tations. Mr. Morse has proposed several plans,—the last being to cover 
he wires with cotton thread, then varnish them thickly with gum-elastic, 

tid enclose the whole in leaden tubes. More practical and economical 


n mile 
linders, 
colto 


siderec 


<f 


34 
t 


ftete <2 


awe tegen = < "rs 
Oe eds hctennles 0a 6 a" . 
eS ee ee ee 


ed ee ee 
msiee ha a9 


5 
~~ aa 


ee hss 


Ap 


—T 
= é 
oe So eee Ss 


eid ie 


ROOTES RPS Ue Mi abe Tena Gah oe OE a ee et ES ei. 
1: h  eepeare - ica ere g 


Jig A 6g Reta A Me Toe-$i 


a 
ee ee Se ee Bey re 


or 4 8 


a 


A 
| 
4a 


idl 


-s 


108 Mechanics’ Register. 


means will probably be devised; but the fact is not to be concealed that any 
effectual plan must be very expensive. 

Doubts have been raised as to the distance to which the electricity 9 
an ordinary battery can be made efficient; but the committee think that 
serious difficulty is to be anticipated asto this point. The experiment wit, 
the wire wound in a coil may not, indeed, be deemed conclusive; but ope 
of the members of the committee assisted in an experiment in which a may. 
net was very sensibly effected by a battery of a single pair through ap jp. 
sulated wire of 23 miles in length, of which the folds were four inches apart 
and when a battery of ten pairs was used, water was freely decomposed, 
An experiment is said to have been made with success, on the Birminghay 
and Manchester rail-road, through a circuit of thirty miles in length, 

It may be proper to state that the idea of using electro-magnetism {iy 
telegraphic purposes has presented itself to several different individuals 
and that it may be difficult to settle among them the question of originaliy) 

The celebrated Gauss has a telegraph of this kind in actual operations, 
for communicating signals between the University at Gottingen and jj 
magnetic observatory in its vicinity. Mr. Wheatstone of London, has beep 
for some time also engaged in experiments on an electro-magnetic telegraph 
But the plan of Professor Morse is, so tar asthe committee are inlorme/ 
entirely ditlerent from any of those devised by other individuals, ali 0 
which act by giving different directions to magnetic needles, and woul! 
therefore require several circuits of wires between all the stations. 

In conclusion the committee beg to state their high gratification with the 
exhibition of Prof. Morse’s telegraph, and their hope that means may be 
given to him to subject it to the test of an actual experiment made between 
stations at a considerable distance from each other. ‘The advantages which 
this telegraph would present, if successful, over every kind heretofore use), 
make it worthy of the patronage of the government. These are, that the 
stations may be at a distance asunder tar exceeding that to which al! other 
telegraphs are limited,--and that the signals may be given at night and 
rains, snow, and fogs, when other telegraphs fail. 

(By order of the Committee. ) Wittiam Hamivron, Actuary. 

Philadelphia, February 8th, 1538. 
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LIST OF AMERICAN PATENTS WHICH ISSUED IN MAY 1837. 
With Remarks and Exemplifications by the Editor. 


82. For @ Turning Table for rail-roads; Jeremiah Myers, Atti 
rough, Bristol county, Massachusetts, May 8. 

There is to be a revolving platform constructed much in the usua 
way, but it is to be placed upon a carriage with rollers running upon 3 
rail over the pit prepared for the turnabout, which pit may be two or 
three times as long as it is wide, or as the diameter of the turnabou', 
which may be drawn along it by means of a chain and windlass. The 
ends of the pit are circular, and the turning table is to be moved round 
by a pinion taking into teeth on its lower side. 

“The invention claimed consists in placing the revolving circular plat- 
form, or turning table, upon a carriage moving upon rails; in making 
an oblong pit by which the locomotive engines or cars may be rua 
off the turning table at right angies from any part of the pit; and from 
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either end obliquely as well as at right angles, or otherwise, to any part 
of the work-shop, depot, carriage-house, or other place; and in the fa- 
cility afforded from the above described form of the pit, of clearing the 
turning table from snow, ice, or other obstructions: likewise in placing 
the locomotive engine on a car upon a carriage running at right angles 
with the track, by which means the locomotive or car may be run off 
upon any other track parallel with the same. A revolving circular 
platform, or turning table, is not claimed, but only the method of turn- 
ing it by the use or application of a circular rack and pinion turned by 
a crank.” 

Possibly such a contrivance as the foregoing may be found useful in a 
workshop, or depot, but it is not likely that it will be applied elsewhere. 
The latter claim to the circular rack and pinion would scarcely be sus- 
tainable; and some of the former claims are to results instead of to the 
means by which they are produced. 


83. For an Jron Ches/, or Safe, for the preservation of Books; Ben- 

iamin Sherwood, city of New York, May 8. 
' This chest, safe or bookcase, is to be made in the form of a vertical 
cylinder. Its security is to result from there being two double cases 
each filled with a bad conductor of heat. The outer case is a double 
cylinder, with double heads, a space of about two inches between the 
two being filled with a mixture of prepared Plaster-of-Paris, and pulver- 
ized charcoal. The inner case is similarly made, there being a space 
of about an inch between it and the outer; it revolves on central gud- 
eons, has its proper door, which when closed is to be turned round so 
as to be on the side opposite to that of the outer case. 

The claim is to **the principle of suspending by pivots, one safe with- 
in another, that the door of the inner one may be shut, and it turned 
round and secured so as to place the door of the inner and outer safes 
in different directions from each other; that if by a fall of any great 
weight upon it the outer door should be thrown open, the inner one be- 
ing turned round would prevent any exposure of the contents: second, 
the application of pulverized charcoal and boiled gypsum combined, in 
tre proof chests, as a non-conductor of heat. 

Double chests failed in the intense heat of the fire in New York, and 
here does not appear to be any thing special in that presented to us above, 
to protect it under similar circumstances; the mixture of charcoal and 
gypsum will do no more good than charcoal alone, or various other bad 
conductors of heat, or, in fact, than a mere air chamber. 


84. For a machine for Facing and Dressing Stone; David Hull and 
John Critcherson, Portland, Cumberland county, Maine, May 8. 

The cutting is to be effected by chisels, or cutters, projecting out 
from a quadrant of acylinder, which is to be vibrated backward and for- 
ward above the stone, being caused to do so by the action of a crank 
shaft, and fly wheel. The cutters are to be forked, so as to have two 
edges, and it is said that they will sharpen themselves by their vibrato- 
rymotion, Perhaps they may, butto us the motion seems well calcu- 
lated to produce a contrary effect. The claim is to “the double edged 
cutters placed upon a segment of a cylinder, having a pendulous mo- 
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tion, for cutting and dressing stone, substantially as set forth in the spe. 
cification.”’ 

85, For a machine for Cutting and Dressing Granite, Marble, op 
other Stone; John D. Buzzell, Cape Elizabeth, Cumberland county. 
Maine; first patented June 2d, 1836, re-issued on an amended specifics. 
tion, May 15. 

The description of this machine is of great length, referring throug). 
out to accompanying drawings. The claims made are to **the particu. 
lar arrangement and combination of the cutting and polishing cylinders. 
the chisels or cutters used for cutting, grooving, beading; the method 
of raising and regulating the material to be operated upon, and the ar. 
rangement of the machinery for revolving and moving the cylinders, 
and moving the carriage.” 

The chisels for cutting, adapted in shape to the particular purpos 
for which they are to be used, are fixed in sockets set in spiral rows 
round a hollow cast iron cylinder, and these,it is said, are to strike up- 
on the stone in such a manner as to cut the stone and dress and polish 
it fit for building.”” The peculiar form of the chisel is described, and 
is such that it may be shifted in its socket as it wears, and so secured as 
to present a new cutting edge. There are to be cylinders of stone 
grinding and polishing after the cutting; and a wooden cylinder covere: 
with leather, to be used with emery, &c., for the same purpose. Ho» 
far some of the things claimed may be sustainable, we are not prepared 
to say; we allude to such as the method of raising and regulating th 
material. We have not seen this machine in operation, but from thos 
who have we have received very favourable reports. We look for oy 
to be brought te Washington, to be tried on stone for the pablic bu: 
ings. 


86. For improvements in the 4ir Pump for Low Pressure Stearn 
Engines; Thomas B. Silliman, city of New York, May 15. (8 
cification.) 


87. For an improved mode of Running Saw Mill Gates upon Irons: 
Henry Johnson and Nelson Johnson, Erwin, Steuben county, New Yor! 
May 15. 

This patent is taken for a trifling alteration in the mode of construc: 
ing slides, or guides, of metal, for a saw gate; the claim made is to whet 
is denominated a **spring wedge, for pressing up the box against the 
slide.” This particular contrivance it is not considered worth while! 
describe, as the making a good slide is a thing of no difficulty whateve' 


88. Fora machine for Cutling, Grinding, and Polishing Granite, 
Marble, and other kinds of Stone; Mighill Nutting, Portland, Cum 
berland county, Maine, May 15. 

The patentee says, * I claim as my invention, the hemispherical nuts, 
as arranged, for raising, and regulating the height of the stone to be cu', 
ground, or polished. I also claim the particular manner in which I have 
arranged the springs above the hammers, and those which sustain the 
chisels upon shafts, by means of which they can be simultaneous!) 
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raised and lowered. I alsoclaim the manner in which I have arranged 
and combined the respective parts of the cutter frame, so that the posi- 
tion of the chisels, and of the other parts connected therewith, may be 
regulated by the turning of the cutter frame upon its axis; and the man- 
ner of vibrating this frame by a lateral motion communicated to the said 
axis.” 

The hemispherical nuts are set into concave beds, on which they have 
free motion, so that the screws which are used to regulate the height of 
the stone, may always turn without binding. The cutters are raised by 
means of lifters on a revolving shaft, and are so fixed as that the feed of 
the whole of them may be regulated simultaneously. The chisels are 
raised toa given height, by means of springs, which are also capable of 
simultaneous regulation. 

rhe subject of stone cutting machines has arrested the attention of 
several different inventors within a short period of time, most probably 
in consequence of the very favorable reports of the success of the ma- 
chine invented and patented by Mr. Hunter, of Scotland. 


8). For a Machine for Cutling Grass and Grain; Alexander M. 
Wilson, Rhinebeck, Dutchess county, New York. 

This is a renewed patent, issued in consequence of the destruction of 
the original by fire, at the time the patent office was burnt. This patent 
was noticed at p. 48, vol. xviii. There appears to be some discrepancy 
between the claims made in the original patent, as there stated, and those 
in the renewed instrument. The following are the words of the claim 
as now presented. ‘* What | claim as my invention in the foregoing 
machine, is the construction of what I call the gathering wheel, with its 
offsets, made in the way described, and having knives or cutters at- 
tached to its lower side; the whole formed and operating substantiaily 
in the manner herein set forth.” 


90. For improvements in the Machine for cutting Grass and 
Grain; Alexander M. Wilson, Rhinebeck, Dutchess county New York, 
May 15. 

The claim under this patent for an improvement on that last no- 
ticed, embraces a sliding gear above the gathering wheel, in combina- 
tion with a hinge guard plate under the front edge of the wheel, and the 
clutch box upon the shaft, to allow of the adaptation of the knives and 
gathering wheel to uneven ground; and also to the manner of balancing 
the machine. 

A machine very similar to this, in appearance, is shown in Loudon’s 
Encyclopedia of Agriculture, p. 422, third edition. The gathering 
wheel and knives, however, are circular, instead of having breaks, as in 
Mr. Wilson’s, We believe that the difliculties which presented them- 
selves in the Scotch machine have not been removed; there appears to 
be too much complexity in the instrument itself, and a considerable 
waste of power in moving the gathering wheel and its lead, where the 
crop is heavy. 


¥l. For Boats for Canals, Bays, §&c.; Abraham Morrison, Johns- 
town, Cambria county, Pennsylvania, May 15. (See specification. ) 
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92. For a new andimproved Mode of Propelling Boats; Jesse Ong, 
North Huntingdon, Westmoreland county, Pennsylvania, May 23. — 

The claim is to **the application of two paddle wheels for the pur- 
pose of propelling boats, at the centre of the stern, and having that 
centre as the common focus of their motions, which are contrary in 
direction, and their planes at right angles instead of parallel with the 
direction of the boat, and the direction and order of their strike is such 
that the created currents, whilst they assist the efficacy of the wheel, 
are themselves dissipated and destroyed by their successive action on 
each other.” 

The paddles are set obliquely to the hub, or centre, of the propelling 
wheels, which are parallel to, and in the vicinity of, each other. The shaft 
of one wheel is hollow, to allow that of the other to pass througn it, as 
they are to be propelled in reverse directions, the obliquity of the pad. 
dles being reversed. 

Attempts have been made to propel boats by means of wheels like the 
foregoing, but, we believe, on separate axes. How far the reversed force 
acting upon the water will still the agitation, we are not prepared to 
say; this must be determined by experience; we, however, do not be- 
lieve that it will be such as to have much effect in preventing the wash- 
ing of the banks of canals; the only situation where such an affair is of 
importance, 


03. For a Steam Regulator to prevent Explosionsin Boilers; Av- 
gustus Eitelgeorge, Cincinnati, Hamilton county, Ohio, May 23. 


A boiler is to be made in any of the usual forms, and a second vesse! 
is to be made of the same form, but less in its dimensivuns, so that when 
placed within the first there shall be a space of four or five inches be- 
tween them; the inner vessel, which is called a steam regulator, is to be 
perforated with numerous holes over its whole surface. 

The claim is to **the application to common steam boilers of a per- 
forated steam regulator, of a figure correspondent to that of the boiler 
in which it is placed, but of smaller dimensions, leaving a space be- 
tween it and the sides and ends of the boiler, secured by rods or arms 
extending from the sides and ends of the regulator to the sides and ends 
of the boiler; the flues passing through both regulator and _ boiler, for 
preventing the bursting of the latter, by checking, breaking, or equally 
distributing, the power of the steam, and thus preventing its acting with 
too great a force on any part of the boiler.” 

So far as we remember, this mode of preventing explosions has not 
been hitherto essayed, and so far as we are able to judge upon such 
subject, it never will be essayed by any one who undersiands any thing 
of the nature of steam, and who is acquainted with the vast power which 
has been manifested in most of the explosions which have occurred 
We really think that a patent might have been fairly refused on accoun 
of the trifling nature of the contrivance; but this ground, when taker, 
is one of the most offensive to those who imagine that they have mace 
great discoveries. If the thing claimed can be pointed to as having 
been previously done, this is considered as a mere misfortune; butt 
call any contrivance worthless which some one has thought worthy © 
a patent, is an act of the most monstrous injustice, and can arise od! 
from ignorance or interest, or from a combination of the two. 
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94. For an improvement in the Construction of Water Wheels; 
Nehemiah P. Stanton, Syracuse, Onondagua county, New York, May 23. 

Some variations in the mode of constructing this wheel are described, 
but, in general, itis to be made by forming spiral wings, or floats, on 
the two ends of ahorizontal shaft, and covering these with a tight drum 
orcase. ‘The outer ends of the drums, are enclosed, there being per- 
forations on their peripheries close to the heads, through which the 
water is to escape from the spirals. The shaft which connects these 
two wheels passes through an opening at the lower end of a trunk, or 
foom, against the sides of which the open ends of the drums fit and re- 
volve, and through which they receive their water. The invention 
claimed, “is the conducting of the diagonal or spiral tapering buckets, 
with the discharge of the water in the extreme surface of the wheel, or 
atthe point of greatest length of lever.” 

This contrivance adds another to the catalogue of what are called re- 
action water wheels. It has some claim to novelty in its form, but it 
would not be an easy task to tell in what way this variation of form will 
render it a substantial improvement. 

95. For an improved Rail for Railways; John Ruggles, Thomas- 
ton, Lincoln county, Maine, May 23. (See specification. ) 

46. For an improvement in Fire rms and Ordnance; Henry C. 
Fay, Lancaster, Worcester county, Massachusetts, May 23. 

In this instrument the barrel is connected to the stock by pivots, or 
trunnions, forming a hinge joint;and when the piece is to be loaded, a 
spring catch which holds them in place is pressed down, and the barrel 
lepressed, so as to expose the openend of the breech, into which a 
ready charged metallic tube, or cartouche, is to be inserted, having on 
its back end a percussion cap. 

By the act of loading, above described, the trigger is to be thrown 
wut, and other movements made, preparatory to the discharge of the 
piece. The claims are of greater length than we think it necessary 
to transcribe, as they refer to certain peculiarities of structure upon 


' which the patentee must depend for the maintenance of his right, which, 


however, is not, we think, very likely to be controverted, if controversy 
at alldependant upon the actual use of the invention. 


97. Fora new mode of 4pplying Water to Tub Wheels; David B. 
\apier, Liberty, Casey county, Kentucky, May 23. 
The claim made is to ‘* the application of water to tub mill wheels by 


‘wo shoots, through a block or blocks, graduated so as to keep the 


olumn of water solid, and acting upon the wheel by pressure; also the 
vand to prevent the escape of water.”” The two shoots deliver the water 


| st Opposite points, and each is to extend one third of the way round the 


Wheel, Particular calculations are furnished for the exact proportions 


_ of the various parts, but still there isa want of clearness in the descrip- 
tion, which the drawing does not entirely remove. 


_ 9s. Foran improvement in Stoves; Ethan A. Andrews, Boston, Mas- 
fachusetts, May 30. 


We are told that the ** invention consists ina part called the radiator, 
10* 
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which is placed behind the stove, and which may be attached to all kinds 
of stoves, whether close or open, whatever be the fuel used in them, pro 
vided the smoke and gases are carried from them by pipes.” 

The radiator is formed by two plates of metal an inch or more apar, 
enclosed at the edges, and it is placed at the back of the stove. Its ap- 
pearance being something like that of a chimney board, but is to stand 
out from the fire place, or wall, so that both its sides may be exposed, 
A pipe leads into it from the back of the stove, and may, when desired, 
pass directly thence into a chimney, but by closing a valve the draugh; 
is made, by means of partitions, to circulate up and down between the 
two plates of the radiator, whence it escapes through two other pipes 
into the chimney. The radiator is in effect, therefore, a flattened pipe, 
or flue, for the distribution of heat. The claim is to ** the combination 
of the stove radiator with its partitions and flues, constructed in the 
manner and for the purposes described.” 


99. For a machine for Drying Oil Cloths, Painted Floor Cloths, 
§c.; Daniel Sampson, Winthrop, Kennebec county, Maine, May 3) 
(See specification. ) 

100. For an 4pparatus to be used in Pointing Cannon; Joly 
Hobday, Portsmouth, Norfolk county, Virginia, May 30. 

The general construction of this apparatus is made known with sufi 
cient clearness in the claim, as follows: 

‘¢ What I claim as my invention, and wish to secure by letters patent, 
is the constructing of an instrument for the pointing of cannon, which 
instrument has an index pointing horizontally, or indicating the hori: 
zontal position and inclination of the gun to which it is attached; the 
position of the index being preserved by the action of a pendulous 
weight to which it is attached.” 

101. For an improvement in the art of manufacturing Cast Jron 
Cannon; Cyrus Alger, Boston, Massachusetts, May 30. The specil- 
cation of this patent will be published in an early number of ths 
Journal. 


102. For a new mode of Manufacturing Saddle Trees; Willian 
Kelly, White Deer township, Union county, Pennsylvania, May 3) 
(See specification.) 


103. Fora machine for Hludling and Scouring Rice; Charles 
Harvey and Erastus Tracy, Poughkeepsie, Dutchess county,New York, 
May 30. 

This machine is constructed something like a grist mill, but instead 
of stones, a bed and runner of peculiar construction are employed; the 
lower disk forms the runner, the upper an inverted bed. The inverted 
bed which has a rim an inch and a half deep, is to be stuffed with curled 
hair, and over this is to be a covering of strong canvass, with No.: 
emery glued upon it. This is used for hulling; but when the hulled rice 
is to be scoured, a bed covered with lamb’s skin felt, sheared so as 
leave the wool three fourths of an inch long, is to be substituted. 


kinds 
pro 


part, 
(S ap- 
stand 
posed. 
sired, 
aught 
*n the 
pipes 
Pipe, 
nation 
in the 


loths, 


LV SU 


| John 
1 suff. 


patent, 
which 
» hori: 
ds the 
dulous 


t Iron 
speci 
of this 


V illiam 


[av 3b. 


rles k 


» York, 


instead 
ed; the 
nverted 
curled 
1 No.3 
led rice 
30 as 10 


American Patents for May, with Remarks. 115 


The runner is to be constructed like the inverted bed, being, for hull- 
ing. covered with No. 3, emery, but for scouring, with emery No. 0. 

The claims are to, “ First, The particular manner of constructing the 
elastic bed and runner, by the use of curled hair. Second, The con- 
struction of the inverted bed. Zhird, The particular manner of intro- 
ducing the grain between the working fans by the convex form of the 
runner, as shown inthe drawing. Fourth, The particular arrangement 
and combination of the different parts, many of which are old, but taken 
together, present a new arrangement of a machine.” 


104. For an improved Cooking and Heating Stove; Washington 
Auld, and James Cox, City of Philadelphia, May 30. 

The claims refer to parts described in a specification of considerable 
length, without which, and the drawings, they would not be understood. 
The apparatus appears to be skillfully arranged, and we would willingly 
make it fully known; should the patentees hereafter furnish the neces- 
sary cuts, we will insert the specification. This we are ready to do 
whenever so furnished with the means. 


105. For an improvement in the Spiral Bucket Water Wheel; Jo- 
seph C. Green, Fayette, Kennebec county, Maine, May 30. 

This water wheel consists of a cylinder grooved from end to end, 
like a many threaded screty, which cylinder is to be enclosed in a hol- 
low case, or tube, which fits it as closely as may be, but within which 
itis to revolve; one end of the case is to have a close fitting head, and 
at the other, where the water is to be discharged, the head may be re- 
moved to a greater or less distance by appropriate means, and is called 
a ventilator. The water is, in general, to be admitted through an 
opening in the middle of the case, and under pressure of the head. The 
claims are to** The giving of the grooves or vanes of the wheela greater 
obliquity at the discharging than at the receiving point. The use of a 
head to the cylinder to confine the pressure of the water; and the use of 
a ventilator regulating the discharge of the water.” 

We are really at a loss, after reading the specification, and examin- 
ing the drawing with some care, to perceive in what the merits of 
the apparatus consist. We find something of novelty, but must wait to 
learn the amount of utility, and really apprehend that this will prove a 
minus quantity. 


106. For a machine for Cleaning, Winnowing, and Separating 
Grain; Markwell Thomas, Alfred, York county, Maine, May 30. 

The claim in this machine is to ‘* the employment of iron circular 
plates, which are bound in place by iron rods, by which the cylinders 


' aremade strong. The leaving a space between the upper and lower 
£ 


ends of said cylinders, and inserting in the shoulders of the inner cyl- 
inder, the iron sweeps as shown in the drawing, by which the grain is 
prevented from entering the joints, and the machine kept free. The 


/ employment of a spiral plate, and the mode of arranging the same by 


which its upper surface is left smooth and uninterrupted by fastenings. 
The adding a middle sieve by which the withered, defective, or imper- 
fect grain is separated from the full and perfect grain. The double 
spout with doors by which the smaller or larger grain, the perfect or 
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imperfect of any one kind of grain, may be let into, or kept out of, th 
cylinder at pleasure. 

It will be apparent from the foregoing, that the drawings are essenii;) 
to the understanding of the particular structure of this machine. 


107. For an improvement in the mode of manufacturing Sp/ints for 
Friction Matches; Stephen Dale, Concord, New Hampshire, May 30, 

The object of this invention is security from combustion by accidental 
friction of the matches against each other. Dry pine, or other suitable 
wood, is to be cut into blocks of proper length, and one end of each block 
is to be grooved both ways, by saws, so as to divide it into squares of a pro. 
per size fora match. Upon the other end a piece of cloth is to be glued, 
and by means of aknife, or other instrument, passed into the respectiy 
grooves, the block is to be split into matches, which will be still held 
together by the cloth, whilst the grooved ends, upon which the compo. 
sition is put, will not be in contact with each other. The claim is te 
this mode of manufacturing splints. 


108. For improvements in the mode of constructing Locks for th 
Doors of Buildings, §c., and in the night latches occasionally 
tached to the locks of outer doors; James McClory, City of New York, 
May 30. 

‘This lock is of the kind in which there is a number of tumblers cz. 
pable of being changed in their arrangement, the bit of the key also con: 
sisting of separate pieces, capable of a like permutation; this beings 
well known device, makes no part of the claim. The tumblers are ar 
ranged in a movable box, which can be readily taken out, without other 
wise disturbing the lock, when it is desired to change their arrange 
ment; the construction and arrangement of this, forms one of the claims, 
There is likewise a claim to ‘*the manner of making the key in tu 
parts for the purpose of placing the movable.bits thereon, from | 
upper end of the lower section.”” This lower section, containing (i 
bits, has a pin which fits into the barrelled part of the upper section, 
where it is fastened by a wedge. One of the knobs is attached to th 
spindle by a nut, in a way which appears to be new, and is claimed 
These, however, and a movable racking in the night latch, can not 
readily understood from description. 


109, For improvements in Many Chambered Cylinder Fire «ri 
Otis W. Whittier, Enfield, Grafton county, New Hampshire, May * 

This many chambered gun is to have the cylinder of chambers turne: 
by a peculiar arrangement of the parts intended for that purpose. Thes 
contrivances have become so numerous, and most of them have proved, 
or are in a fair way of proving, so altogether valueless, that we deem !! 
unnecessary to attempt a description of them, unless we meet with 
something which takes them out of the list of mere varieties, and gives 
to them a specific character. 


110. For improvements in 4pparatus for Drawing Liquids 
Condensed Air; Jasper Johnson, Genessce, Livingston county, New 
York, May 30. 
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This apparatus consists of a cock, and a tube which leads from said 
cock, downinto a cellar or other place where the barrel, or vessel, con- 
taining the liquor, is deposited. Connected with this is a cylinder and 
piston, so arranged and combined with the cock and tube, that air may 
ve forced down the latter by its means, until sufficiently condensed to 
cause the liquor to rise by the elastic force of the air, The peculiarity 
consists in an oblique aperture in the cock, which comes into play when 
the apparatus is employed for condensing, and the claim is to this part 
alone. 


SPECIFICATIONS OF AMERICAN Patents. 


Specification of a Patent for an improvement in the air pump of low pres- 
sure Steam Engines; granted to Tuomas B, Situiman, city of New 
York, May 15th, 1837. 


The nature of my invention consists in arranging a double acting hor- 
izontal air pump with its channels, passages, reservoir, and water 
pipes, in such a manner as to be applicable to steam boat engines, par- 
ticularly those constructed upon the horizontal plan; the objects of which 
are to produce a more uniform effect, to lessen the concussion usually 
experienced in steam boats from their operation, and obtain such com- 
pactness or convenience as may arise from such arrangements. 


\ 


us 


The accompanying figure represents a longitudinal section of the 


' apparatus; A, is the air pump; B the cylinder; C, a part of the condenser; 


D, channel plate, connecting the bed plate and condenser; E, reser- 
volr; the water pipe is not seen in the section: ais the piston of the 
ar pump; 6, 6, nozzles or openings of the same; c, c, foot valves; d, d, 
celivering valves; e, opening or nozzle of condenser; f, opening between 
a plate D, and bed plate B; g, g, bonnets of foot valves; h, h, pis- 
ton rods, 


The air pump is operated by means of an upright lever, or beam, 


| «nd proper connecting rods attached to the crosshead of the engine. 


When in operation the water and air contained in the condenser, pass- 
es through the channel plate D, from e to f, into the bed plate B, be- 
‘ween the two foot valves c, c, from thence through either foot valve al- 
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ternately into cylinder A, through the nozzles }, 5; thence the water, by 
occupying the lowest place in the cylinder, returns first and passes ini 
the reservoir E, through the opening of the delivery valves d, d, follow. 
ed by the air and vapour which, by occupying the upper part of the cy). 
inder, presses upon the surface of the water with an elastic force, which 
in addition to the gravity of the water, produces an easy delivery o| 
the water into the reservoir, and avoiding the blow which the pistoy 
usually produces upon the water in the common arrangement. 

What I claim as my invention and desire to secure by Letters Paten 
is, First, the arrangement of the channel way contained in the channe! 
plate for the purpose of admitting the water into the bed plate detweey 
the foot valves. Secondly, the arrangement of the reservoir so as to re- 
ceive the water from the two delivery valves attached to the opposite 
ends of the pump, and conduct it to the water pipe, through which: 
passes from the boat. Thirdly, the arrangement of the delivery valves 
and nozzles below the cylinder of the air pump, in such manner that the 
elasticity of the air, and gravity of the water may both conduce to th 
easy operation ofthe pump. Fourthly, the arrangement of the air pump 
of steam boats, horizontally, and in manner to allow its working a dou: 
ble stroke, with its combinations substantially as above described. 

T. B. Sirumas, 


Specification of a Patent for improvements in the construction of Canal Boats, 
granted to ApranamM Mornison, of Johnstown, in the county of Cambris, 
and State of Pennsylvania, May 15th, 1837. 


To all whom it may concern: Be it known, that I, Abraham Morrison, 
of Johnstown, in the county of Cambria, and State of Pennsylvania, 
have invented a new and improved mode of constructing boats for ce 
nals, bays, lakes, and navigable rivers; and I do hereby declare that the 
following is a full and exact description of the same. | 

In giving my description I shall assume certain admeasurements, a0 
proportion of parts, and although I shall, in so doing, give such as! 
believe to be well calculated to answer the purpose intended, | do no! 
intend to limit myself in these particulars, as much latitude may 
allowed in these respects whilst the principle upon which my improve 
ments is dependent is still retained. 

The form of the bottom of my boat is the reverse of that usual! 
adopted, as, instead of being convex in the cross section, I make it com 
cave in the cross section, from stem to stern. In building a boat of sixty 
feet in length, I take plank twelve feet long, thirteen inches broad, au 
one and a half inch thick, and these I cut to a curve of nine inches 
their whole length, so that in the middle they will be only four inches 
wide, Of these there may be twenty-one pieces, which are to constitult 
the cross plank upon which the bottom and floor of my boat are to 
fastened; the average distance apart of these cross pieces, when place 
on edge, will be three feet. In building my boat, I first piace these 
edge. with the hollow side upwards, having first the side standart 
rabitted into, and riveted fast to the ends of the cross plank, to whic! 
the side plank are to be spiked, and so as to range properly, and the! 
spike on the bottom sheeting of inch and a quarter plank. In arrangits 
the cross plank and side standards, they are placed on a line for tire: 
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fourths of the length of the boat, and thence, towards the bow, they are 
-o have such au inclination as will elevate it about twelve inches. The 
side plank is put on upon the ends of the cross plank, and spiked, er 
nailed, or screwed, to the side standards, so as to be about two inches 
below their lower corners, and they will consequently, project about an 
inch below the bottom sheeting; they are also to rise two inches above 
the floor, which will require plank of eighteen inches in width. 

The cross plank being thus secured together, whilst this part of the 
boat is bottom upwards, it is then turned over, and the superstructure 


completed, a floor of strong inch plank is to be laid upon the cross 


pieces, and the side standards are to be raised, which may extend to the 
height of six feet above the floor, in a vertical line. The sides, top, 
siem, stern, and bows, may be finished in any way which may be pre- 


; ferred. 


To give additional strength to this boat, I take two iron rods, each 
thirty feetin length, and three-fourths of an inch in diameter, and ex- 


- tend them from side to side of the boat, so as to cross each other at or 
' wear the centre, securing their ends firmly to the side plank, just below 


the floor, I also bolt the two sides together by means of six bars of 


_ iron, of the same size, crossing the boat about two inches below the floor. 


Having thus fully described the manner in which I construct my ca- 


nal boats, { hereby declare that I rest my claim to invention solely upon 
theform which I give to the bottom of the boat, which is concave from 
stem to stern, and straight, with the exception of the elevation towards 


ihe bows, as hereinbefore fully set forth. 
ApranamM Morrison. 


Syecificalion of a Patent for an improved Rail for Railways: granted to 
Joun RugGies, Thomaston, Lincoln county, Maine, May 23d, 1837. 
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Be it known that I, John Ruggles, of Thomaston, county of Lincoln, 
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State of Maine, have invented a new and improved rail for railways. 
calculated greatly to diminish the expense of railways, increase the a/. 
hesion of the driving wheels of the locomotive engine, while it combin.: 
firmness and durability. 

The following is a just description thereof; that is to say, string-pieces 
are laid on cross-ties, or sleepers, in the manner usual for supporting ; 
flat-iron rail. The string-pieces may be eight inches in width by nin. 
or ten inches in depth. Along the upper sides of the string-pieces, ; 
tranverse section of which is seen at A, fig. 1, in the annexed drawing, 
is a groove three inches wide, being three inches and a half from :, 
outside, and one inch and a half from the inside, for the insertion of , 
block rail B, fig. 1. The string-piece is bevilled at ¢ and d, that wate 
may not stand upon it; and the rail, which is three inches wide by fo. 
inches in depth, extends one inch above the string-piece on the outside, 
while the inside of the string-piece is reduced two inches below | 
top of the rail to make room for the flanches of the wheels. The block. 
rail is made of hard wood plank, by sawing the plank transversely to 
the grain of the wood, into blocks four inches in length, measuring 
with the grain, which being inserted into the groove side by side form: 
continuous rail with the grain of the wood perpendicular. The ends «| 
the blocks where they unite in the rail should present, one of them, 
convex obiuse angle, and the other a concave to correspond with it 
from top to bottom, to unite them more firmly, as shown at z, 2, 2, fig. : 
The blocks should be dowelled with three fourths inch dowels, and press 
ed firmly together by wedging or otherwise. If the string-pieces be 
soft wood there should be laid at the bottom of the groove a base, : 
hard wood board, an inch in thickness, to prevent the rail from settling 
into the string-piece more in one place than another;this is seen at o,fig 

On the inner sides of the rail there should be a plate of iron let into 
the rail a quarter of an inch below the top edge, and made fast wi 
screws; it being intended as a defence of the rail against the flanch 
the wheel, it may not be required except on the outside rail at curve 
tures; or they may be thicker at curvatures, and thinner in other pi 
ces. The plate should be about one inch wide, and one-sixth ol « 
inch thick, varying according to circumstances; it ‘s seen ate, fig. | 

The groove should be payed with a heated mixture of tar and pitc!, 
and the seams at the insertion of the rails filled, to exclude water an 
prevent decay. The string-pieces and the rail should be painted, ale 
being well seasoned, with some coarse paint to protect them from the 
weather. The top of the rail should receive a coating of paint ma 
thick with iron filings, iron sand, or some such substance, which 
become firmly imbedded in the grain of the wood by the heavy tread © 
the wheels, and make a hard and durable surface, favourable to the adhe 
sion of the wheels, so desirable upon an undulating road, and will last lor) 
great number of years. The sawing of the rails, and the grooving 
the string-pieces may be performed by machinery expeditiously; a 
the adoption of block-rails, fixed as above described, will lessen the & 
pense of railways, so as to admit of their construction in many location 
which will not justify the expense of iron rails. They will be found " 
most cases more economical than iron rails, as well in their first com 
struction as in their use and maintainance for any given series ® 
years. 
What I claim as my invention, is the block-rail so formed as that 
tread of the wheel shall be upon the end of the grain of the woot! 
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which it is made, instead of upon the side of the grain; and the dowel- 
ling and confining the rail, and the top coating given to it as above de- 
scribed. I claim also the defending of the rail by a plate of iron, and 
the inserting a hard wood base for the rail to rest upon when the string- 
pieces are soft wood. I do not confine myself in the construction to the 
precise dimensions given, but claim any variation therein which the kind 
of timber employed, or the nature of the transportation contemplated, 
may justify or admit of. 

Joun RuGGtes. 


Specification of a Patent for a machine for drying oil-cloths, such as are used 
for table covers, and granted to Daniet Samrsox, Winthrop, Kennebec 
county, Maine, May 30th, 1837. 


Instead of extending out the cloth in length for the purpose of drying 
it, after it has received the paint, I wind it round a shaft, spirally, in 
such a way that the painted side shall be fully exposed to the action of 
the air whilst it is at the same time prevented from coming into con- 
tact with the contiguous coil, or with any part of the machine. 

I construct two shafts, or cylinders, of sufficient length to have the 
painted cloth wound upon them, and mount them ina suitable frame 
parallel to each other. ‘To wind the cloth on these cylinders I prepare 
a band of slats, which slats are united together at the ends by webbing, 
or by a leather or other strap of any convenient width. The slats are 
placed at any suitable distance apart, say one inch, and they must be 
of such length as to allow the cloth to lie upon them widthwise, between 
the connecting straps. The straps must be raised above the slats toa 
sufficient distance to allow a space for the cloth, which will prevent its 
painted surface from coming into contact with the contiguous slats, when 
wound, For this purpose I put between the strap and each slat, a 
thickness of sole leather, a small block of wood, or other suitable ma- 
terial, 

The band of slats may be fifty or sixty feet in length, or longer if de- 
sired, and their ends are fastened respectively upon the two cylinders 
above named. When the painted cloth is to be operated on, the whole 
band of slats is first wound on one of the shafts; the end of the cloth is 
then attached to one of the slats, or to the shaft upon which it is to be 
wound; this shaft is then turned by a winch, or otherwise, as the paint 
is spread upon the cloth, and it is thus received and retained upon the 
slats and suffered to remain there until the drying is completed. 

What I claim as my invention is the construction of a machine such 
as | have herein described, in which oil cloth is wound upon a shaft or 
cylinder, by the aid of a continuous band of slats, for the purpose of 
being dried, substantially in the manner set forth. 

Danie. Sampson. 


Specification of a Patent for an improved mode of manufacturing Saddle 
yi 


Trees, of all descriptions; granted to Witutam Ke.iy, White Deer Town- 

ship, Union county, Pennsylvania, May 30th, 1837. 

To all whom it may concern, be it known, that I, William Kelly, of 
White Deer township, Union county, Pennsylvania, have invented an 

Vou, XXI—No, 2.—Fesavuary, 1838. 11 
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improved mode of manufacturing saddle trees, of all descriptions; and 
I do hereby declare that the following is a full and exact description 
thereof. 

My improved mode of manufacturing saddle-trees consists in the sub- 
stitution of raw-hide, for the wood usually employed for that purpose, 
to effect which, I proceed in the following manner. After the hair has 
been removed from the hide, in the usual way, and the hide is properly 
broken, I draw, or strain it, whilst wet, either over a wooden saddle- 
tree, or over a mould properly shaped and prepared for that purpose, 
where it is to remain until it is perfectly dry and hard. Having in this 
way brought two, or more such pieces of hide into the proper form, | 
unite them together at their edges, by means of rivets, or otherwise; pre- 
ferring, however, the employment of rivets to any other mode. The 
pieces of hide are, of course, cut to the proper size and shape for the ip- 
tended purpose. I sometimes form the tree, or foundation of the saddle, of 
a single piece of raw-hide, in which case I turn the edges of the hide 
over, all round the outer and inner edges of the tree, and rivet through 
the double thickness. To this foundation, or tree, the irons usually em- 
ployed may be fastened, as to trees of wood. Strips of spring steel, 
also, may be riveted on, whenever it may be deemed requisite, so as to: 
increase the stability and elasticity of the whole: I usually affix such. 
spring all around the under side. After my tree, thus made, has received 
its proper form, and is ready for covering, I give to it a thick coating 
of any good water proof varnish, such as shellac, copal, or gum-elasiic. 
In finishing the saddle any of the known modes of procedure may be 
adopted, according to the fancy or judgment of the workman. 

All that I claim as my invention, is the forming of the trees, or foun- 
dations, fer saddles, of all descriptions, from raw-hide, instead of using 
wood, or other material, for that purpose, as herein fully set forth. 

Wiwiam Ketty 


English Patents. 
Improvement in Locomotive Engines. 

Specification of a Patent for an improvement in Locomotive Engines, gra: 
ed to Tuomas Extior Harrison, of the county of Durham. Enrollei 
June 21st, 1857. 

According to the common modes of construction, in the event o! 
the boiler, the machinery, or wheels getting out of order, and re- 
quiring repairs, the engines, boilers, and indeed the whole combine 
machine is obliged to be laid up and become useless, till such part 
repaired; and further, in order to get at the parts so requiring repair, 
many joints and parts of the locomotive-engines have, in most instances. 
to be taken apart, and in some cases the engine is obliged to be com: 
pletely stripped; which causes very considerable cost, and puts out ol 
use many parts of the combination not wanting repair. Now accor: 
ing to my invention, in case of any derangement taking place in the ev 
gines and parts connected therewith, the boiler and its carriage may”! 
once be connected with another engine-carriage; and such is the case 1! 
respect to the boiler, should it or the parts directly connected therewit) 
get out of order, and require repair, the engine-carriage may have suc! 
boiler and its carriage disconnected, and be applied to another boile™ 
carriage; hence much saving will be obtained in the working of locomo- 
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tive-engines on railways, and fewer spare engines and boilers be requir- 
ed, According to my invention, the boiler of a locomotive-engine is 
mounted on four or more wheels, suitable for travelling on railways, and 
the engine or engines are mounted or carried on a separate and suitable 
carriage; and the various four, or more, wheeled carriages for the boil- 
ers and the carriages of the engines being capable of connection when 
they are to work together, and there being some spare boiler-carriages 
and spare engine-carriages ona line of railway, in case of a boiler or its 
carriage getting out of order, or in case of an engine-carriage getting 
outof order, it will not be necessary, as heretofore, to lay up the boiler 
and engines; but the one or the other will, in most instances, be capable 
of being used, on being connected with a fresh boiler-carriage, or en- 
gine carriage, as the case may be. 

In a locomotive-engine combined and arranged according to my im- 
provements, the boileris mounted on a carriage with six wheels, which 
isa very desirable number, when the length of the boiler is such as to 
require support to that extent, though ander other circumstances four 
wheels may be employed. The construction of the boiler is of that 
kind which is very commonly employed on the various railways now 
working, and is an arrangement of boiler well understood, and conse- 
quently in itself forms no part of my invention; nor do I confine myself 
to the use of the precise form or construction of steam boilers, as it 
will be evident that variations may be made. The supply-pump to the 
boiler may be worked by an eccentric on the axis of one of the pairs of 
wheels, or by any other convenient means. The two steam engines or 
cylinders are affixed horizontally to their carriage, which is carried, 
by four wheels; but I do not confine myself to the use of that number. 

For conducting the steam from the boiler to the engines, and from 
thence to the chimney, two ball and socket-joints are used, the one at- 
tached to the boiler, the other to the engine-machinery. To make these 
ball and socket-joints steam-tight, they are packed after the usual mode 
of packing, being pressed against the ball by segments, which are firm- 
ly pressed upon the packing by screws acting upor them from the out- 
side. It will be further necessary to have between the ball and the 
sockets joints, described above, a double-sliding stuffing-box, to allow 
for elongation. The above description refers to a means of conducting 
the steam from the boiler to the cylinders, and a similar arrangement 
will be necessary to conduct the exhausting steam from the cylinders to 
the chimney. The tank for containing the water to supply the boiler 
may be fixed upon the engine-frame, or above the framing, and a con- 
nexion formed between it and the feed pumps by a hose, as is now 
done between the tender and pumps of the ordinary-engines. The fuel 
for the supply of the engine may be carried upon the boiler-frame. 

Having thus described the nature of my invention, and the manner 
of carrying the same into effect, I would have it understood that what I 
claim as my invention is the separating a locomotive engine for railways 
into two carriages, one for the boiler, and the other for the engines, each 
carriage having four or more wheels, whereby in case of derangement 
of the boiler-carriage, or engine-carriage, the other may be connected 
with a spare or other engine-carriage or boiler-carriage, as the case may 
be. Great facility is thus offered for the making of repairs, or for re- 
placing new boilers to the boiler carriages; and by this means much 
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saving of expense will result in the working of locomotive-engines on 
railways, as above described. 


Repertory Pat. Iny 


Abstract of the Specification of Mr. Samuel Hall’s Patent Paddle Whee! 


if 


iy 
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Mr. Samuel Hall, whose important improvements in steam engines 
have given celebrity to his name, took out a patent on the 24th of June, 
1836, for “ improvements in propelling vessels; also improvements !1 
steam engines, and in the method or methods of working some pars 
thereof.””, The improvements in propelling vessels consist in the pad: 
die wheel, of which the following is the exposition given in Mr. Hall’s 
specification. , 

The object of my invention, as regards the propelling of vessels, 1s '0 
reduce the tremulous motion of steam vessels and decrease the back 
water caused by common paddle wheels, without impairing the pr 
pelling power. 
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The manner in which this part of my invention is to be performed is 
shown at figures | and 2 of the annexed drawing, and consists of a mode 
of affixing the paddle boards to the paddle wheels, whereby during one 
half of the revolution of each paddle wheel the water shall be put in 
motion in one direction, and by the other half of the revolution the water 
shall be struck and put in motion in another direction, so that the pad- 
dle boards shall be constantly striking in an oblique direction against 
currents of water produced in different directions by the paddle boards 
themselves; this I effect by placing about half of the number of the pad- 
dle boards on the wheels in a diagonal position, so as not to enter the 
water in a line parallel with its surface, but diagonally in one direction, 
and by placing the other half of the number of the paddle boards so that 
they shall enter the water in the reverse diagonal direction, as shown 
by the annexed drawings. Figure 1 is a side elevation, and figure 2 an 
end elevation of a paddle wheel having my improvement applied; from 
these figures it will be seen that the paddle boards, instead of standing 
at right angles to the rims of the wheels and parallel to the axis of the 
wheel, as in Wheels of the ordinary construction, are placed obliquely to 
the rims and to the axis of the wheel. The angle which the paddle 
boards should form with the axis may vary from 30° to 60°, but I prefer 
the mean of these two angles, viz.,an angle of 45°. I have already 
stated, and it will be seen by the figures 1 and 2, that the paddle boards 
do not all incline the same way, but that half of the number incline in 
one direction, and the other half in the opposite direction. In large 
paddle wheels the oblique positions of the paddle boards may vary four 
times in the revolution of the paddle wheels instead of twice. 

As relates to my improvements in propelling vessels, I do not lay 
claim to the use of paddle boards entering the water in a diagonal or 
feathering direction, that not being new, but I claim as my invention the 
making of about one half of them to enter the water in one diagonal 
direction, and the other half to enter it in the reverse diagonal direc- 
tion, or in large paddle wheels in making the boards to change their di- 
rection of entering into the water four times during the revolution of 
the paddle wheels instead of twice; thus about a fourth part of the pad- 
le boards may enter the water in one diagonal direction, the next fourth 
part or thereabouts may enter it in the other diagonal direction, and so 
on, changing their direction four times as above stated, during one re- 
volution of the paddle wheels instead of twice. Lond. Mec. Mag. 


Specification of the Patent granted to Cuartes Branpt, of Upper Bel- 
grave Place, in the County of Middlesex, Machinist, for an Improved 
Method of Evaporating and Cooling Fluids.—Sealed July 27, 1836. 


The nature of my said invention consists in exposing the fluid to be 
evaporated or cooled, on a series of extended surfaces by means of end- 
less webs or bands, or extended surfaces connected therewith, either, or 
both constantly moving through the fluid and through the natural or 
an artificial atmosphere, as the case may be. I hereby describe the 
manner in which my said invention is to be performed by the following 
statement:— 11* 
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Fig.1 Fig. 1, is intended to represent q 
vat or tank of brewers’ wort in pro. 
gress of cooling by means of one mod: 
ification of my said invention. A, A, 
A, A, is a vat-tank or reservoir of hot 
wort. B, B, B, is a frame to support 
the cooling apparatus. C,C,C,C, 
are four wooden rollers, which I call 
the lower rollers; and D,D, D, D. are 
four similar wooden rollers, which! 
call the upper rollers. E, E, E, E, are spur-wheels working into each 
other; and F, is a crank-handle fitted on to one, by turning which, mo- 
tion is given to the whole. G, G, G, G, are four endless webs made of 
linen, hair-cloth, or other suitable substance. Now supposing the wort 
to be warm, but not sufficiently so to give off aay perceptible vapour, 
if the handle F, is turned smartly round for a few revolutions, a dense 
steam or vapour will arise, and the temperature of the wort in the vat 
will be rapidly reduced. If the object be to evaporate rather than to 
cool, as for instance, in the process of evaporating brine in the manu: 
facture of salt, then 1 make my rollers of any suitable metal or other 
material (dependent on the nature of the fluid to be evaporated,) and hol: 
low, and introduce hot steam through both the upper and lower rollers, 
in order to heat the fluid in one case, and to drive it off in vapour from 
the web in the other, and in such cases I add to the endless web or 
band, leaves, or what I call surface-boards, or drip-leaves, as shewn in 
fig. 2, which represents one upper and one lower roller only of the ap 
paratus, which will, when complete, be composed as before of a series 
of several. G, G, isthe endless web as before. And the parts, simi 

lar to that marked H, are thin leaves of wood or metal, or other suits 
ble material, sewed, laced, or otherwise hinged on to the web, and fur 

nished with check-strings, as at J, J, J, by which a proper angle is pre 

served, as here shewn. As these leaves, which I call drip-leaves, at 

carried round by the web, a very extensive surface of the fluid is e- 

posed for evaporation, which the constant dripping from the drip-leaves 

greatly promotes, and if the operation be performed in an artificiall) 

heated atmosphere, the result will be very rapid evaporation. 
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On the Smelting of Jron with Anthracite Coal. By G. Crane. 


On Monday, the first day of the meeting, the following communicatio’ 
** On the Smelting of Iron with Anthracite Coal” was made by Mr. George 
Crane, of the Yniscedwin Iron Works, to the Chemical Section of the Britt 
Association. 

The great extent of the deposit of that description of fuel called anthrs- 
cite, or stone coal, in the Mineral Basin of South Wales, accompanied, a |! 
is, with iron mine in great abundance, and of good quality, has long made 
an object of great interest to parties connected with that district, to discove! 
some method of applying that description of coal to smelting purposes. (0 
of the earliest patents enrolled in this country for this object, was thal 
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Smelting of Iron with Anthracite Coal. 127 


Mr. Martin, in 1804. From the mode detailed in his specification, there 
does not appear to have been any peculiarity in his process; he evidently 
expected to have succeeded in using this fuel by the only mode of blowing 
a furnace then known, that by cold blast. Another patent was taken out 
about twenty years afterwards, for a mode of forming a conglomerate coke, 
composed partly of the small of the anthracite veins, locally called culm, 
with a sufhcient portion of the small of the bituminous, or binding veins, to 


cement the whole, when coked in an oven together; had this latter plan 
- been attended with success, its application would of course have been lim- 
- ited to those localities where the two descriptions of coal were to be found 
near each other. 


The Yniscedwin Iron Works, which are in my possession, are placed 
upon the anthracite formation. Until I discovered the method of applying 


E this particular description of fuel to the smelting of iron ore, I was obliged 
| to avail myself of the coal of the bituminous veins, obtained from the adjoin- 
| ing parish of Rillybebill, for the supply of the blast furnaces at Yniscedwin. 
During the fourteen years in which I have been engaged in the iron trade of 
» South Wales, | have had my attention anxiously directed to the application 
| of anthracite coal to smelting purposes, and at different periods, at a large 


outlay, tried a variety of plans, but without success, until the idea occurred 


’ to me that a hot, or heated blast, upon the principle of Mr. Neilson’s patent, 
_ might, by its greater power, enable me to complete the combustion of this 


peculiar coal. 1 have now the pleasure of reporting to this meeting, that I 


_ have completely succeeded in the application of anthracite to the smelting 
» of ironstone and ore, 


That | have used no other fuel in a cupola blast furnace since the 7th of 


| February last, and that the success of the experiment in the combination of 
hot, or heated air, with the coal in question, as fully detailed in the specifi- 
' cation of my patent of improvement, enrolled in March last, has been in 


every respect of so satisfactory a description, whether with regard to the 
quantity of the iron produced, the quality of such iron,and the economy of the 


| process, that I am now, and have been for the last three months, actively 


engaged in making the necessary preparations for the introduction of anthra- 
cite coal, instead of the coke of the bituminous veins, upon the whole of the 
blast furnaces which I at present have (three in number) at the Yniscedwin 


' lron Works: that I have renewed all my mineral takings in the anthracite 
| partof the basin for ninety-nine years, and that I have arrangements in con- 
' templation for a large extension of the works, in consequence of the perfect 
_ success which has resulted from the experiment, 


One of the three furnaces at present on my establishment, is a small cu- 
pola furnace, which we call No, 2, built from the top of the hearth with 
hrebricks only; this cupola is of the following dimensions:—Forty-one feet 


| inits whole height; ten feet and a half across the boshes, and the walls of 
' the thickness of two nine-inch bricks; the hearth three feet six inches square, 


and five feet deep. The two other furnaces, which we call No. 1 and No. 3, 


_ are thick stone-walled furnaces. Some years since I found that this cupola 

_lurnace, No, 2 had, on the average of a long period (I concluded from the 
' smallness of its dimensions and the thickness of its walls,) taken so large 
| 40 excess of minerals to the ton of iron produced, when compared with the 
| quantity taken on the average of the same period by the stone-walled fur- 
_ hace, No. 1, standing within fifty feet of it, that 1 determined to erect a 
_ Second furnace, similar to the latter one, in lieu of it. 


The meeting will shortly understand why I am giving these details, which 


Se ame 


—S ye 


a iF 

* 
I i} 
i? 
I 
48 
Ay 
+ 
+e 
em 
tH 

i; 

q - + 


- 


Cam nak \ 


— 


7 Sig 


i 
a 
x 


i 
We 
J, f 


cade iin = atthe 
x ~~" 7 > ; 
_— i os 


Pay ee 


anes A Taal 
: 


128 Progress of Practical & Theoretical Mechanics & Chemistry, 


may at the moment appear not to be very interesting particulars, This 
cupola furnace, No. 2, not being at work when I arrived at the determ). 
nation to try the experiment of the combination of the hot blast and anthra. 
cite coal upon the large scale, it was more convenient to put this furnace 
into blast for the purpose, rather than to interfere with the usual progres 
of my business by experimentalizing in either of the two other furnaces, 
The cupola furnace, No. 2, from the causes which I have before explained, 
had on the average of a long period taken cokes, the produce of five tons 
and three cwt. of coal to the ton of pig iron. when the stone walled furnaces 
had not required cokes to the ton of metal produced, quite equal to four 
tons of coal. The consumption of ironstone and limestone had been greater 
in the former than in the latter description of furnace, but not to so great 
an extent, 

I will make one other explanatory remark on this part of the subject, 
The two descriptions of furnaces have worked in so different a manner with 
the minerals of my neighbourhood, that whilst the barrow of cokes, weigh. 
ing about three and a half cwt., would take, when consumed in either of the 
stone-walled furnaces, a charge or burden of five to five and a half cwt, of 
calcined iron mine, of the descriptions obtained in my neighbourhood, ac. 
cording to the kind of iron which | was desirous of producing, the same 
barrow of cokes in the No. 2 cupola, or thin-walled furnace would only 
carry from three to three and a half cwt. of calcined mine of the same kind, 
Under these disadvantageous circumstances, I have actually produced from 
the No. 2 cupola furnace the ton of iron in the smelting process, on the 
average of three months, with less than twenty-seven cwt. of anthracite 
coal. The heating of the blast, and the calcination of the mine require, 0! 
course, upon my plan, the same quantity of fuel, which is necessary for the 
like processes in other establishments. 

With regard to the quantity of iron produced, the result which I have to 
report is equally satisfactory. I must not, however, omit to mention the! 
for the greater convenience of filling this cupola furnace, No. 2, from a 
adjacent gallery, previous to the commencement of my anthracite experi. 
ments, I raised it in height from thirty-six feet six inches to forty-one feet; this 
might have had some etfect upon reducing the excess of the consumption o/ 
fuel when compared with that which had taken place in the No. 1, and might 
have increased its power of smelting with my blast of one quarter poun/ 
upon the square inch pressure, only from its former average of twent)-tvo 
tons to twenty-four. Since I have adopted the use of anthracite coal com- 
bined with hot air, my make in the No, 2 cupola furnace, with the same 
pressure of blast only, has ranged from thirty to thirty-four and thirty 
tons, and one week we actually tapped within three cwt. of thirty-nine tov 
of grey iron trom this furnace; its present weekly average may be expeciel 
to range from thirty-five to thirty-six tons. 

With respect to the quality of the iron produced by the combination 0! 
hot blast and anthracite coal, the result which I have to communicate wil 
be very satisfactory; it is well known in my neighbourhood that my cold 
blast iron for all purposes, where great strength was required, was nevet 
deemed inferior to any smelted in South Wales; that which I have hither 
produced with hot blast and anthracite coal is, however, decidedly stronge! 
than any other before smelted at the Yniscedwin Iron Works. 

Relying upon the representations of chemists, that anthracite coal is @ 
most entirely composed of pure carbon, I have always indulged the hop 
that in the event of my ever succeeding in discovering a method of app!) 
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Explosion of Steam Boilers. 129 


jog this fuel to smelting purposes, that I should be able to produce a quality 


ol iron not very dissimilar to that formerly obtained by smelting with char- 


‘coal; how far this expectation will be realized further experience must 
“prove; but, as far as my experience of the quality of this particular descrip- 
‘tion ef iron up to the present time has gone, I am sanguine with respect to 
‘the result. 1 shall be happy at any time to offer every facility in my power 
“to any parties who may be deputed by this Association, or by any other 
‘scientific body, to thoroughly investigate this important subject. 
' [fl have not trespassed already too long upon the time of the Section, 
js members may not be uninterested in being informed in what manner the 
lea first occurred to me of applying an heated blast to anthracite coal, One 
Peveving after I had placed a piece of it upon my parlour fire (which had 
“before been made up with bituminous coal,) and had allowed it to arrive at 
‘a red heat, upon my applying as fierce a blast to this piece of coal as I could 
aise from a pair of bellows, I noticed the appearance of a black mark or 
spot upon that part of it where the air impinged upon it; on my continuing 
Abe like rapid current, in the same direction, I shortly blew the fire out of 
, Lat once perceived that the effect of the strength of the current of air, 
hen cold, which we of necessity are obliged to blow into our furnaces to 
ecure the passage of the blast through the high and dense column of ma- 
erials contained in an erection like a blast furnace, instead ot encouraging 
gnition, was actually unfavourable to it. On giving the thing but a mo- 
pent’s reflection, the question promptly occurred to me, What would be the 
fect of turning a blast into a furnace upon this coal, which would itself 
ura—which would itself melt lead? I at once determined that it wasa 
hought which was really worthy mature reflection. The further consider- 
tion which I gave to the matter, and the further experiments which I 
hortly afterwards instituted, (which were continued at a great expense for 
ome months,) have at length been crowned with the fuil success which I 
have now had the pleasure of reporting to this meeting. 
The anthracite formation probably occupies about one third of the Min- 
ral Basin of South Wales; it commences near the upper part of the vale 
‘of Neath, in the county of Glamorgan, and proceeds in a westwardly direc- 
tion through the remainder of that county, thence through that of Carmar- 
then, and crops out, (as I am informed,) in the sea, in St. Budes Bay, after 
«sing through a considerable portion of the county of Pembroke. It is 
dikewise to be found in France, Austria, Bohemia, and Sardinia, in the Old 
World; and very large deposites of it have been already discovered on the con- 


nent of America, particularly in the state of Pennsylvania. 
a Proceedings of the British Association.—Mining Journal. 


AInprobability of explosions in Steam Boilers by the generation of Hydrogen 
Gas. 

| Although the question of the production of hydrogen in a steam boiler 
When suddenly replenished with water while the metal is in a state of 
Hicandescence, and consequent explosion from a mixture of the inflama- 
bic gas with atmospheric air was treated with sufficient clearness by 

¢ committee of the Franklin Institute, as may be seen by a reference 
Ao the report, (Jour. Frank. Inst. Vol. XVII, p. 217.) Yet as danger 

om such a source has been much insisted upon and may still be ap- 
prehended by some who have not taken the trouble to read that report, 
# may not be unadvisable to introduce the opinion of an able engineer, 
ven in testimony before the proper authorities at Hull, in consequence 
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of the disastrous explosion of the Union Steam Packet, at that place. 
Not knowing at what period precisely, this evidence was taken, we can- 
not judge of the possibility of the witness having seen the report of the 
Franklin Institute. His opinions coincide with the conclusions of the 
committee, and in reference to the results thus experimentally obtained, 
we may adopt the words of a writer in the London Mechanics Maga- 
zine, June 17th, 1857;—‘*in fact, the report altogether ought to be 
studied by every one having the responsibility of the direction of a 
steam engine, and human life in his care.” 

A verdict of manslaughter was rendered by the jury, against the 
engineer, in the case above referred to. G, 

Mr. T. J. Pearsall* stated—*l have considered the subject of the explo- 
sion of the boiler of the Union. In my opinion it could not have taken 
place had the boiler been sufficiently supplied with water, unless the steam 
generated was prevented escaping by some very great force, which shoul 
hold the safety-valve fastened down or obstructed. I consider the imme- 
diate cause of the bursting of the boiler to have been the expansive power 
of steam, because steam is capable of producing any such effects. Lam most 
decidedly of opinion that it did not arise from gas. My reasons for that opin- 
ion are that although water is decomposed readily by red-hot iron, yet it re- 
quires that the surface of the iron should be in a metallic state; a new boiler 
is nearly in that condition, but not quite so; there is just the chance that if a 
new boiler were employed, and very pure water admitted in small quantity, 
so as toallow portions of the boiler to become red-hot,then water might be- 
come decomposed; but such circumstances would at the same time be sufh- 
cient to generate an incalculable amount ofsteam. Such explosion, there- 
fore, would arise from mixed causes—such as the presence of the gas, and 
the enormous amount of steam, and its great pressure. I cannot suppose a 
case where such decomposition of water and evolution of gas would take 
place, where such water is employed as that of the Humber, or as that fur- 
nished by the Ocean. Such gas would not be inflammable of itself,—there 
must be the presence of atmospheric air or oxygen, and of flame, or a sub- 
stance heated to a very high degree. 

“1 can scarcely imagine such an explosion ina boiler, because there must 
be also a mixture of oxygen with hydrogen in proper proportion, I cannot 
conceive in what manner atmospheric air could gain admission to the boiler 
the pressure of the gas from within being greater than that of the air from 
without, and the aperture which would admit the atmospheric air would al- 
low the escape of the hydrogen. Hydrogen gas would operate upon the 
safety-valve in the same manner assteam. / know not one single instance 
of one particle of evidence of the presence of hydrogen in a boiler. 

“When a boiler has been at work some time, and becomes incrusted with 
saline and other earthy matter, it is quite contrary to all known chemical 
principles, to suppose that water can be decomposed by such earthy sub- 
stances; it is quite hypothetical to suppose that it can be so decomposed. 
I do not know that under any circumstances water could be resolved into 
its two elements—hydrogen and oxygen—by heat alone. In all cases the 
quantity of hydrogen generated must be very limited compared with the 


*This gentleman was a pupil of Prof. Faraday,—was several years the assistant, in 
the Royal Institution, of that eminent investigator, and has recently retired fiom the 
Professorship of Chemistry in the Medical School at Hull, to direct the manufactures 
on a large scale, which eminently depend upon that science. 
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amount of steam formed by the high temperature. I would say that if hy- 
drogen were in the boiler, and oxygen were to gain access, the hydrogen 
oan escape by the same means as the oxygen entered; the pressure of all 
gases is the same when generated, and it is impossible to conceive that hy- 
drogen should have less pressure than that of atmospheric air at the same 
temperature. It would require a very large portion of the oxygen of the 
atmosphere to be in contact with the hydrogen i in the boiler to cause an explo- 
sion. In 100 parts of atmospheric air there are only about 20 of oxygen, and it 
is that alone which is required to explode the hydrogen, the nitrogen of the 
atmosphere having only the effect of diluting it. A possible introduction of air 
intoa steam- boiler may be that of the air contained in the water itself, which 
may be evolved when the water is boiled, but this quantity of atmospheric 
air is very small, about four per cent. of the bulk of the fluid water, and 
not so much air as that can be obtained from sea water. In round numbers 
one cubic inch of water will afford 1700 cubic inches of steam, which, de- 
composed at that temperature, expands into thrice its volume of gases, two- 
thirds being hydrogen gas, requiring about 17,000 cubic inches of atmos- 
pheric air for full and rapid combustion, while the original cubic inch of 
water only gave off one-twenty filth of its bulk of air. 

of satety-valves be of the proper size, and steam be raised gradually, 
the valve will operates but if you raise an enormous amount of steam at 
once, or under extraordinary circumstances, and wish it to be at once dis- 
charged, such circumstances, as when you have too little water, and por- 
tions of the boiler be red-hot, and by a motion of the vessel any sudden 
evolution of steam is caused, then the valve will be rendered comparative- 
lyuseless or dangerous, I consider steam capable of producing an explo- 


sion such as this. I know of no greater explosive power than steam, except 
gunpowder, Perkin’s patent gun, in the Adelaide Gallery, daily throws 
off a number of balls per minute by steam; andif gas be produced by means 
similar to those alluded to, it must be produced in the instance of Perkins’s 
gun; had the explosion been caused by gas, it must have been accompanied 
bya very vivid flash.” Mag 


Pop. Sci 


Advantages of Anthracite coal in the Hot Blast Furnace. 


Ata meeting of the Royal Cornwall Polytechnic Society on Wednesday, 
Oct. 11, Mr. R. W. Fox stated that he had received that morning, a paper 
trom a relative of his in Wales, Joseph T. Price, Esq., from which the 
tollowing are extracts: 

“Our experiment at Neath Abbey has shown that, by combining a por- 
tion of bituminous coal, coked in ovens with a portion of anthracite, 20 
cwt, of cast iron may be made by $3 cwt., $ths of the former, 1th of the 
latter.—The iron made by using the hot blast is generally more tender, 
more lead-like, and more easily broken, than when coke or bituminous coal 
only isemployed. By the use of the anthracite in the proportion stated, 
and also without any mixture of bituminous coal, it is materially stronger, 
and L should say better, and really more valuable as a marketable article, 
and for the uses to which it is applicable-—Our experiments are only com- 
menced, | am, therefore, not prepared to state more than very general re- 
sults.—When complete success had attended the use of the quarter part 
anthracite with three-quarters part of bituminous coke, we put on the fur- 
nace half of each. The result was that the change checked the make of 
‘ron one-half nearly—40 charges of iron-stone, coal, and coke, in twelve 


fee 


rt 


— 


132 Progress of Practical & Theoretical Mechanics & Chemistry. 


hours were reduced to 20 by it, and consequently the yield of iron propor. 
tionately. However, we quickly returned to the quarter anthracite, and 
three-quarters coke.” The letter went on to state that the advantages 
already obtained were a diminished consumption of fuel, and an improved 
quality of iron. The precise degree of improvement could only be gener. 
ally stated at present. 

Mr, Price proceeds to say—‘*I transmit a specimen of anthracite iron, 
made at Neath Abbay; I call it anthracite iron, because it was enriched 
and its nature strengthened, by a mixture of about a quarter part of 
anthracite, or stone coal with three parts of coke, made in ovens from 
bituminous coal. -- Before I close, permit me to offer through your 
society, a premium of ten guineas, for the best experiments, on the 
strength and tenacity of Anthracite Cast lron, lst and 2nd fusion, distinguish. 
ing the proportion of each kind of coal used, as compared with the strength 
and tenacity of Welsh, Scotch, and English cast iron of parallel qualities, 
Ast and 2d fusion, made with ordinary coal or coke, to be accompanied by a 
well-attested statement of the proportion of coal, anthracite, or stone-coal, 
and of the kinds of mine-ore and flux, used in the manufacture of each.” 

Mr. Fox then stated an interesting fact, mentioned to him by a genile- 
man from the Brazils, who had been engaged extensively in mining; that 
the veins there, as here, run north and south, exemplifying the magnetic 
power and the magnetic meridian. He said it might be remembered that 
he last year exhibited some specimens of copper ore, which had been al- 
tered by long-continued electrical action. He nuw produced some speci- 
mens of clay, in which veins and insulated portions of copper had been 
formed by the same agency. They were formed in masses of clay separ- 
ating the copper ore from the zinc in the manner which he had hereiotore 
described, and in which the electric action had long continued. [le had 
also to lay before the meeting some clay which by means of the same 
agency had assumed the laminated appearance of clay slate. (These spe- 
cimens were then produced to the meeting.) Mr. Fox proceeded to sa) 
that it was not a little gratifying to him to present to the society such strong 
evidence in favour of those views; and which appeared to him to be no longe: 
questionable, at least as regarded the /aminz of clay-slate, and other rocks 
of a corresponding structure; and he thought it not improbable, that similar 
evidence might ere long be obtained, that the symmetical joints of rocks 
are due to similar agency.—Thus it appeared, he said, that the structure 
of rocks had a direct tendency to confirm the theory which he had eudea- 
voured to put forth relative to the formation of mineral veins: and the tacts 
which from time to time had come under his notice, had tended more and 
more to satisfy him of the influencial agency of electricity in their produc- 
tion. Indeed, he believed, that the structural and relative characters and 
qualities of coal-beds were also connected with chemical action,—Several 
other gentlemen then addressed the meeting, and some premiums announc- 
ed for the next year.—Subscriptions were entered into to enable the socie- 
ty to build a gallery. 

But one feeling prevailed on the occasion of this meeting, and that was 
one of high gratification at witnessing the important benefits which this so- 
ciety has already conferred on this county in particular, and on the country 
in general, The committee and every person connected with its manage- 


ment deserve the warmest approbation, 
Lond, Mec. Mag 
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Mica as a Substitute for Glass. 


This beautiful substance, which may be termed elastic glass, is capa- 
ble of being appropriated to many useful purposes, to which it has not 
been hitherto applied, except by one or two individuals, One reason 
for the apparent neglect of this most beautiful and unique mineral may 
have been its scarcity in this country. We have frequently purchased it 
at the rate of twenty and twenty-five shillings a pound, whereas it may 
be imported at one third the sum, We believe that a considerable 
portion of the mica imported into England is required fora new kind of 
stove, which we, however, have never seen in operation. It is used also 
in the construction of cards of magnetic compasses, as it has the pecu- 
liar property of always preserving its plane, so that when pasted to the 
under surface of the card, it prevents it from warping. 

Several years ago we applied mica toa new and very useful purpose, 
for which it is particularly adapted, and we should have publicly re- 
commended its adoption, had not gas lights almost entirely superseded 
the Argand Lamp. As glasses, however, are often used with gas burners, 
we take the opportunity of stating, that in order to convert the mica to 
this purpose, it should be split as thin as possible, and then bent round 
intoa cylinder, the edges lapping over each other a little, and secured 
by a thin slip of brass rivetted to the mica. It is infinitely preferable to 
glass for this purpose, as it is neither liable to break nor to be burnt. 

There is another most important use for which mica is peculiarly 
adapted, although we have never heard of its having been so applied. 
We advert to its substitution for glass in hot houses, as the substance, 
irom its elasticity, would endure the most tremendous hail storms, which 
are often known to destroy hundreds and thousands of glass panes. 
Mica has long been used as a substitute for horn in lanterns, and the 
application is judicious, as independent of its superior transparency, it 
isnot liable to be destroyed or even affected by contact with the flame, 
which would blister and destroy horn. We are not aware that mica 
has ever been used for the slides of the magic lantern, but it is prefera- 
dle to glass, because independent of its elasticity, it admits of having 
the figure drawn and colored with more facility than glass. 

We have also succeeded in silvering mica, so as to form very perfect 
and elastic mirrors, which may be carried in a pocket-book. 

Having occasion for a cylindrical mirror, for that beautiful optical 
instrument for restoring distorted images to regular figure, we found 
mica particularly adapted for our purpose, from the facility with which, 
alter being silvered, it could be bent into a cylindrical form. We be- 
eve no name has been assigned to this elegant instrument, which has, 
however, been fully described in “ Hooper’s Rational Recreations,” and 
in Priestley’s large “ Treatise on Vision, Light, and Colours,” amongst 
the plates of which it is numbered 53. 

We have tried some experiments with the mica, as a surface upon 
which to work with the graver or the etching tool, and we have long 
thought that it might be advantageously used in the lithographic process. 
‘four conjecture should be well founded, it would be extremely accep- 
table to travelling artists, as they might make their sketches on the spot 
‘pon the leaves of mica, and afterwards pass them through the press. 
We have now before us a small copy of a well known picture of Wilke, 
printed in lithography, from a surface of mica, and we shall leave it at 
Vor. XXIL—No. 2.—Fesrvuary, 1838. 12 
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our office for the inspection of any scientific gentlemen who may wish to 
examine it. 

A few days ago we met some very fine specimens of water colours 
upon mica, executed at Patna, in Hindostan; and as this use of the sub- 
stance is probably new to the scientific gentlemen now in Liverpool, we 
have prevailed upon the gentleman who has the specimens, to leave some 
of them with Messrs. Wordley and Mayer, silversmiths, in Lord street, 
for the inspection of the curious. One of these specimens, representing 
Indian costumes, may also be seen in the window of our office. If the 
surface is suitable for oil painting, it would open quite a new field to our 
artists, especially our miniature painters, as the picture would at one 
process be painted and glazed. Mining Journal 


New Sand for Glass making. 

The silver medal of the Society of Arts was awarded for the discovery 
of a sand in the colony ot New South Wales, eminently fitted for the mav- 
ufacture of the finer kinds of glass.—'The following notes on the subject 
are interesting:—In the year 1831 it was observed, thatin many places be- 
tween Sydney and Botany Bay the surface of the ground was covered by 
a remarkably pure and white siliceous sand, derived | from the decomposition 
of one of the beds of sand belonging to the coal formation. Mr. king, ot 
Sydney, the discoverer, being of opinion that this sand would be found pe- 
culiarly applicable to the business of glass-makers, forwarded eleven bags 
of the same to his agents, Messrs. Buckle, Baxter, and Buckle of London. 
These arrived in June, 1832, and some was put into the hands of Messrs, 
Pellatt and Co., of the Falcon Glass-house, for trial. In August of the 
same year they reported the result of their experiments. From their re- 
port the following is an extract:—*We find the sand from Sydney to be de- 
cidedly superior to any we have previously employed. ‘he most es- 
teemed property of this sand, and that which makes it of the greatest im. 
portance to glass-makers, is derived from the absence of oxide of iron and 
every other combination that would aflect the colour of the glass when made. 
It is also free from insoluble matter, Glass made trom this sand is more 
brilliant and watery than any other. We consider it fortunate at this pe- 
riod that this sand has been discovered, as the sand with which most glass- 
makers were supplied is now of very bad quality, and has been given up 
by many.” According to an analysis of a sample of this sand, made con- 
jointly with Mr, Children, of the British Museum, and Mr. Garden, it ap- 
pears to consist of 95.0 silica, 2.2 sulphate of lime, 0.4 oxide of iron, with 
a trace of alumine--making 97.6; leaving 2.4 for organic matter, water, 
and loss, the whole will be 100-0. On application to Mr, Pellatt the follow- 
ing further particulars were obtained:—He says that the recent arrival o! a 
few hundred weight of this superior silex had enabled him to make a se- 
cond experiment, which turned out fully as well as the first. He is of opio- 
ion that the Sydney sand exceeds all others heretofore in use, for whiteness, 
brilliancy, and fusibility; and he has little doubt, should ihe freight be mod- 
erate, that this comparatively pure material will be imported in large quan- 
tities for glass-makers’ use in this country. He had mixed it with the usual 
proportions of carbonate of potash and nitrate of potash, with a rather less 
proportion of manganese than other sands require. Mr. Pellatt adds, that 
he hopes soon to be able to report on the Sydney sand as regards flint glass- 
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ware for optic plates. A few tons of the same kind of sand were lately 
imported into Liverpool, and were eagerly purchased, so that a considera- 
ble improvement in the qualities of the finer kinds of flint glass may soon 
be expected. Ibid. 


On the action of Cold Air in maintaining heat. By Roserr Anpams, Esq. 


| was at Sheffield in last December, and then a Mr. Linley, bellows-ma- 
ker of that town, showed me the following curious experiments: first, a 
rod of iron, about an inch in diameter, was heated at one end in a forge fire, 
up to a full white heat, then quickly withdrawn trom the fire and exposed 
toa strong blast of cold air from a forge bellows; the iron immediately be- 
came so hot as to fuse, and the liquefied matter was blown off and burnt in 
the air with the scintillating appearance of iron wire burning in oxygen 
gas; and so continued to melt until a pound or more of the metal had been 
thus wasted. 

Another mode of producing the same action consisted in heating a rod of 
iron, as before; but instead of a blast of air, it was tied to a cord, and by 
it whirled round in a vertical plane; thus by passing swiftly through the 
cold air it melted, and was thrown off in beautiful scintillations, appearing 
as luminous tangents to the circle in which the bar was moved. 

| have since applied a heated bar of iron to the periphery of a revelving 
wheel, and by an including tin hoop or guard, it is thus made an interesting 
class experiment, 

The cause of this augmentation of temperature is, I conceive, referable 
to the oxidation of the metal, which takes place freely under the conditions 
of the experiments here recorded. ‘Then, as is well known, the turmation 
of the oxide is accompanied with a great development of beat; and the cases 
before us are striking examples of the heating influence by chemical action 
predominating over the cooling effect of the air conjoined with the radiating 
force. 

The success of these experiments chiefly depends upon having the iron 
at first of a sofficiently high temperature, and upon the velocity of the air 
from the bellows, or otherwise the velocity of the iron through the air. 
For the iron at a white beat is greedy of oxygen, which the air solidifies. 
Then the oxide thus formed requires to be blown or whirled off, in order 
that fresh surfaces of the mefal may be exposed to the air, 

When the blast is employed, we see the oxide fusing, and deep channels 
scooped out in the bar by the rushing air on that side where the current is 
directed, Lond. and Edin. Philos. Mag. 


Tron Steam Vessels 


The Rainbow, an iron steam vessel, built for the General Steam Naviga- 
tion Company, has been launched since our last, from Mr, J, Laird’s yard, 
at Birkenhead, near Liverpool. She is the largest iron steam vessel built 
or building in this country, her dimensions being, length over all, 213 feet; 
beam, within paddle-boxes, 25 feet; extreme width, 49. She is divided into 
six compartments, by five water-tight partitions, which entirely remove all 
danger of sinking in case of collision with other vessels; and if all the other 
advantages iron vessels possess are left out of view, the simple fact, that 
in them these partitions can be rendered most efficient and secure, will, we 
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have no doubt, cause their general adoption, both for sea-going and river 
vessels. The Rainbow is now being fitted by Messrs. Forrester and Co,. 
with a pair ot ninety horse power engines; and her cabins, which are of the 
most spacious and elegant description, are also in a fenward state. The 
Rainbow is the tenth vessel built by Mr. Laird, with water-tight compart- 
ments, and we understand that he has now three other large ones buik; ling 
on the same principle. We are induced more particularly to notice the 
Jaanch of this vessel, as an iron steam boat, called the Sirius, lately launch- 
ed at the Isle of Dogs, is wrongly stated in the Railway Magazine to be the 
longest yet made of iron, She measures only 164 feet in keel, and 176 on 
deck, witha beam of 17 feet. She will have two high-pressure engines of 
thirty-five horse power each, with twenty-four inch cylinders of three and 
a half feet stroke, and three boilers with copper tubes worked expansively 
She is divided into four compartments, by three iron water-tight bulkhe ads 
similar to those of the Rainbow; but it will be seen, on comparing the di- 
mensions we have given, that she will not bear a comparison with her nor- 
thern rival, It is confidently expected that the Rainbow, trom her superior 
model and light draft of water, will be one of the fastest vessels afloat 
The Sirius is intended for the Rhone, and it is no difficult matter to se: 
that these iron steamers are gradually becoming general, 
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British Association, September 12.—Vegetable Physiology. 


Mr. Bowman read a paper from Mr. Gardner, “ On the internal struc- 
ture of the wood of Palms.”’ ‘The attention of Mr. Gardner, who is re- 
siding in Brazil, was directed to this subject by the remarks made by 
Professor Lindley, in his“ Introduction to Botany.” In order to test the 
truth of the theory of Mohl, he made several experiments on the palms in 
his district. He made a vertical section of a palm, four inches in circum 
ference, and, by doing this, he could trace very plainly woody fibres pro- 
ceeding from the base of the leaves to the centre of the stem, at an angle 
of 18 degrees; they then turned downwards and outwards to within a 
few lines of the external cortical part of the stem, running parallel! with 
its axis. The distance between these two points was about two feet and 
ahalf. The fibres were traced quite distinctly up into the centre of the 
leaf. In answer to the questions proposed by Lindley in his work, the 
author stated:—1. That the wood of palms was always hard and com- 
pact outside, gradually getting softer towards the centre, the fibres o! 
the upper leaves not descending to so great a depth as the lower. 
The wood is much harder at the bottom than any other part of the 
stem, the inhabitants of tropical climztes using only this part for econo- 
mical purposes, 

Professor Lindley observed, that this paper confirmed the views of the 
strueture both of endogens and exogens, which had been increasingly 
embraced by botanists. In the first place, the views of Mohl on the 
structure of endogens were confirmed. There was, however, @ slight 
difference between Mr. Gardner and Professor Mohl; the latter having 
stated that the woody fibres of endogens terminated in their cortical in 
tegument, whilst the former had traced them only within a few lines o! 
this point. In the next place, the paper confirmed the theory of the for 
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mation of wood from the emanation of fibres from the leaves. What- 
ever might be the difference between the arrangement of the fibres of 
exogens and endogens, there could be no doubt that their origin was 
the same. Mr. Gardner had referred, in his paper, to the glandular 
disks on the woody fibre that were, at one time, thought to character- 
ize the order Conifere. He would, however, draw the attention of the 
section to a fact that had lately been discovered, and not hitherto pub- 
lished, that these glandular disks existed on all the woody fibres of 
plants that yielded resinous matter. Brown first discovered them in 
the wood of Tasmania, ( WVinteracex,) and Griffiths had since demon- 
strated them in Spherostema, ( Schizandrez. ) 

Mr. Nevin detailed some experiments on vegetable physiology. The 
experiments were performed on elms forty years of age, in February, 
1836. 

}. The stem of the tree was denuded,in a circle, of its cortical inte- 
gument alone, leaving the alburnum beneath uninjured. On the May 
following the denuded part was filled up by the exudation of bark and 
wood from the upper surface of the wound, and the tree had not suf- 
fered in growth, 

2. The bark and cambium were removed inthe same manner. In Aus 
gust 1837 this tree sickened, and there was no formation of wood or 
bark in the wounded part. Two developments, however, took place one 
above the other, from below; the former having the appearance of roots, 
the latter were branches with leaves. 

$. The bark and two layers of alburnum were cutaway. The tree was 
at the time unhealthy; it however put forth its leaves on that and the 
ensuing spring, but shortly after died. No sap was observed above or 
below the wounded part. Roots were developed from the upper, and 
branches from the lower part of the section, 

4. The bark and six layers of alburnum were taken off. The tree be- 
came much less vigorous, but did not die, and otherwise presented the 
same appearance as the last. 

5. The bark and twelve layers of alburnum were stripped. The con- 
sequences were again similar to the last two; the alburnum above and 
below the cut being dry, but an accidental cut that penetrated into the 
heart wood exuded sap. 

6. This was a repetition of the experiment of Palisot de Beauvais, by 
cutting away a circular ring of bark around a single branch. The branch 
continued to grow, and roots sprouted from the under surface of the iso- 
lated bark and branch. 

7. In this the whole of the wood of the tree was cut away, except four 
pillars, composed of bark and sap wood. In this case, the sap first ap- 
peared from above, descending by the pith, and then from the heart 
wood, the alburnum being dry. In this case the sap must have passed 
up the alburnum, and horizontally through to the heart wood. 

Mr Nevin inferred from these experiments—1. That the life of the 
tree does not depend on the liber or cambium. 2. A descent of sap 
iakes place before the development of leaves. 3. That new matter 
arises from below: which had not previously been allowed. He thought 
there were two distinct principles in the tree,—one, the ascending or 
leaf principle: the other, the descending or root principle. Mr. Nevin 
had also performed some experiments on the conversion of roots into 
branches, and came to the conclusion, that buds or branches might be 
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developed from any part of the root above its extreme end, from which 
point it was impossible for buds to be developed. 

Professor Lindley remarked that these experiments confirmed entirely 
the theory of the structure of wood adopted by Iu Petit Thouars. He 
did not think that the existence of any new principle could be inferred 
from the experiments. In the seventh experiment the horizontal cir- 
culation of the sap was proved, and confirmed the accuracy of Hall’s 
experiment of cutting a tree nearly through on alternate sides, when the 
sap still ascended. Lon. & Ed. Philos. Mag 


Artificial Production of Rubies. 

A few months since M. Guadin presented to the Academy of Sciences 
of Paris a note, in which he announced his having been able to produce 
rubies in considerable quantities by a process of which he has given 
merely a sketch, 

In order to obtain these substances analogous to rubies, M. Gaudin 
uses a platinum blowpipe of a single piece, formed of two hollow con- 
centric cylinders, communicating by one of the extremities, one with a 
reservoir of hydrogen, the other with a reservoir of oxygen; the two 
other extremities are pierced with convergent openings, so as to effect 
in a great degree the mixture of the gases. 

It is well known that alumina is fusible with the oxygen and hydro- 
gen blowpipe; but no one before M. Gaudin had endeavored to melt 
this earth into globules several millimetres in size. Having submitted 
a piece of potash alum to the action of his blowpipe, he obtained a per- 
fectly round and limpid globule. The platinum tube being perforated 
and melted at several places, he obtained after the cooling, instead of a 
limpid spheroid, an opake elongated globule, and covered internally with 
crystals, which may be referred to the cube or to the rhombohedron. 
These crystals scratch rock crystal, topaz, garnet, and spinelle; with re- 
gard to hardness, therefore, they agree with the ordinary ruby. They 
appear to be composed solely of alumina, the potash votalizing at the 
high temperature to which the alum is submitted. 

Having obtained an apparatus stronger than the one first used, he 
made an experiment with some ammoniacal alum mixed with from 4 to 
5 thousandths of chromate of potash; the whole being previously cal- 
cined, he gave it the form of a spherical cup, in order to obtain a maxi- 
mum effect, by directing the flame to the concave part. In a few mo- 
ments the inner surface of this cup was covered with globules of a beau- 
tiful ruby red colour, slightly translucid, and some of which exhibited 
the form and cleavage of the ruby. 

M. Malaguti, who had occasion to analyse these globules, found them 
to be composed of 97 parts alumina, one of oxide of chrome, and two 
parts of silica and lime; which composition is analogous to that of the 
ruby. Comptes Rendus, August, 1837, p. 325. Ibid 


A New Organic Acid. 
M. Peligot has read to the Academy of Sciences some observations 
on cane sugar, and on a new acid derived from the action of alkalies on 


sugar of starch. 
It is well known that there exist two distinct varieties of sugar; on¢ 
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of them is common sugar, extracted from the cane, beet root, and the 
maple; the other occurs in grapes and diabetic urine, and is formed 
when starch, lignin, or sugar of milk is treated with dilute sulphuric 
acid. It is also known that, influenced by various circumstances, com- 
mon sugar may be converted into sugar identical with that of starch. 

Among the differences which exist between the two kinds of sugar, 
one of the most prominent, (says M. Peligot,) is in my opinion that 
which is observed when these bodies are put in contact with alkaline 
bases. 

Common sugar, when added to potash, lime, or barytes, combines 
with these bases, and acts towards them the part of a true acid*: by 
boiling a mixed solution of barytes and,sugar, I obtained by direct action 
a crystallized compound of these two bodies; the analysis of saccharate of 
barytes, and other analogous salts, proves that the sugar does not under- 
goany particular modification: on decomposing the saccharates by weak 
acids, the sugar re-appears with its usual properties. 

The case is entirely different with sugar of starch; the alkalies effect 
anessential alteration in it. On putting lime or barytes into a solution 
of this sugar, even cold, I observed that after a certain time these bases 
had lost their alkaline properties, and were saturated with a new and 
very powerful acid, which is formed by simple contact with the sugar, 
and which immediately unites with the alkalies, and forms perfectly 
neutral salts. This acid may be still more readily obtained by putting 
dry sugar of starch, fused at 212°, in contact with crystallized hydrate 
of barytes. Vivid re-action takes place almost immediately; the mix- 
ture swells, the temperature rises very much, and in a few seconds the 
sugar is transformed into acid. The barytic salt is then dissolved in 
water, and the acid is precipitated by means of a solution of subacetate 
of lead, to be gradually added, in order first to separate a brown colour- 
ing matter which arises during the re-action, at least when operating in 
contact with the air. The last precipitate obtained is colourless, and 
contains the acid in a state of subsalt; it may then be separated by the 
usual means. 

Besides this acid, another non-volatile body is produced, which pos- 
sesses the property of immediately reducing, when cold, the salts of sil- 
ver and of mercury. 

The very easy formation of an acid, by the contact of sugar of starch 
or grapes, with bases, (M. Peligot observes,) shows how proper it is to 
avoid the employment of too much lime in the purification of the beet 
root juice; for although lime does not alter the sugar, it acts, when in 
excess, upon the sugar analogous to that of grapes, into which common 
sugaris easily converted by the influence of heat, acid, or fermentation, 
There are therefore two difficulties to be avoided; these may be appre- 
hended at the same time,—the intervention of acids which decompose 
the sugar intended to be extracted, and the effects of the alkalies which 
ictupon the sugar of starch resulting from this decomposition. 

L’Institut, Aout, 1837, Ibid, 


*See London and Edinburgh Philosophical Magazine, Vol. XI, p. 152. 
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On a peculiar form of Rail, and the construction of Railways in America 
and Germany, by Herman Koeuten, of Leipzig M. Inst. C. EB. 

The pattern, which the author describes, is by American engineers 
called the inverted T rail, (7), and was introduced in order to avoid 
trouble and expense, which railways are liable to where the rails are 
placed in chairs and fastened with keys. The material used for this 
need not be of first quality, but in cases where it is expedient to support 
a general confidence in the quality of the iron, good and sound rails can 
be made of ?ths of No. 2, Welsh iron, and 3ths of No. 3, employing the 
better quality for the head and bottom, and No. 2 for the stem of the 
rail, rolled in such manner that the lamina of the iron lie horizontally 
throughout. 

The experience of all railways seem to confirm the opinion that chairs 
and keys to keep the rails firm te their places, are a great and expensive 
inconvenience, and a dangerous construction, whether wood or iron be 
the material of the keys. The author then details the advantages of the 
rail, especially if laid on a continuous line of stone or wooden sleepers at 
a small distance apart, 

Wooden railways are at this time used in Germany, and the author 
has laid 9 miles between Leipzig and Dresden. Wooden sleepers, 8 
inches square, are placed upon trenches cut across the embankment at 
every yard, and filled up with a bed of broken stones, one foot deep. 
Notches 3) inches deep are cut into these cross ties to receive the 
wooden rails of 6 by 9 inches, which are shod with iron plates of one 
inch thickness and 23 inches width, At their joints they are put together 
on iron plates §th of an inch thick, to prevent their being pressed into 
the wood. The rails are wedged firmly to the sleepers by wooden 
wedges. The head of the spikes with which the iron rails are fastened 
to the wood are of a conical form and fit into corresponding holes, these 
having an eliptical form to prevent the spike from being drawn or bent 
on the contraction or expansion of the iron rail. The ends of every iron 
plate rail are fastened with screw bolts, passing through the whole 
height of the wooden rails, holding them firmly to their places, which is 
avery important precaution, as the engines are apt to catch the points ol 
the plate rails with their wheel flanches and to run off. 


Trans. Insti. Civ. Eng.—Lon. Jour. Arts & 5 


On the Construction of Railways of Continuous Bearing, by Joun Rey- 
noLps, 4, Just. CLE. 

The author states the conditions essential for a good railway to be 
as follows: Ist. That it should be the closest practical approximation 
to a perfect plane of perfect stability. 2nd. That it should be adapted 
to prevent or to neutralize the vibrations from the impact of imperfect 
cylinders rolling on imperfect planes. Sd, That it should possess the 
greatest durability and the greatest facility of being repaired which are 
compatible with the above conditions. Mr. Reynolds proposes trough 
shaped cast iron bearers, having rectangular bearing surfaces, the 2?- 
gular point being downwards. Thus a section of the bearing part o! 
the rail across its length is a right angle, with its vertex downwards. 
By this peculiar shape the sustaining area is increased, a greater resis- 
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tance to vertical pressure is consequently obtained, and the lateral sta- 
bility of the rail is secured. The rails are to be laid in earth, ashes, or 
broken stone and gravel, and the sustaining surface of the earth may 
have any requisite density communicated to it by rolling or beating the 
earth at the sides, so as to give it sufficient density to resist the pressure 
to which the rail is to be subjected. The mass being composed of ma- 
terials which will not readily yield or slip away, will be incapable of 
further condensation by any subsequent pressure not exceeding that to 
which it had been originally subjected by the beaters or rollers acting 
at the sides. 

The rails which Mr. Reynolds uses are of two kinds; rails wholly 
of cast iron, cast in one piece, and rails either of wrought or cast iron 
jaid on a sill of wood, the wood being placed in a cast iron bearer of the 
shape already described. The rails, sills, and bearers in this latter con- 
struction, break joint with each other, and are held together by bolts 
passing through ailthree. Thus one continuous structure is formed 
throughout the whole line, and the fracture of three parts in the same 
place is highly improbable. The vibrations will be neutralized by the 
sill of wood acting as a partially elastic cushion in receiving the concus- 
sion to which the rails are subjected; and this latter mode of construc- 
tion is considered preferable as admitting of the use of either cast or 
wrought iron rails. 


February 21, 1837. Bryan Donxiy, Esq., in the Chair. 
The construction of railways on the principle of continuous bearing, 
as adopted by Mr. Reynolds, and described in his paper read at the last 


meeting, was discussed, Some of the rails and bearers cast in a single 
piece, having been laid on Chatmoss, inquiries were made as to how they 
had answered. It was stated that they were kept in order at less trou- 
ble than the others, and that they showed no tendency to sink. It was 
intended to use the commonest timber for the sills; the wood having 
been boiled in tar, and allowed to cool in the tar, becomes so saturated 
with tar that it will not imbibe moisture. Ibid. 
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Medal Striking. 

We have much pleasure in announcing to the friends of the fine arts 
that Mr. Pistrucci, chief medallist in the Royal Mini, has discovered a 
method by which he can stamp a matrix or a punch from a die which 
has never been touched by an engraver, and shall yet make a medal iden- 
tically the same with the original model in wax, an operation by which 
the beauty and perfection of the master’s design are at once transferred 
ioany metal, whether gold, silver, or copper, by striking it according to 
the usual process. It will at once be seen that this is a very different 
operation from that by which cast medals are manufactured. It is as sim- 
ple as it is ingenious, and Mr. Pistrucci having no intention of taking 
out a patent for the discovery, and being anxious to give to the public 
the full benefit of it, in the different processes of manufacturing plate, 
jewellery, and all kinds of ornamental work in metal, announces that the 
whole of the process consists of the following method:—The model 
being made in any substance, wax, clay, wood, or other fit material, a 
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mould of it is taken in plaster, from which mould, when dried and oiled 
to harden it, an impression is taken in sand, or other similar substance 
which may be preferred, and from this again a cast is obtained in iron 
as thin as possible, that the work may come up sharply, and the iron 
attain the hardness almost of a steel die hardened. The cast iron im- 
pression is then flattened mathematically true on the back, and fixed in 
a steel die, the hollow of which is turned to the exact size of the cast 
iron, and is set within the rim or border, hammered as close as possible, 
so as to form acollar. The metal upon which the impression is to be 
struck, (to form either the medal itself, or a steel matrix if desired,) is 
to be fashioned into the shape of a cone in the ordinary way, perfectly 
flat at the base, heated red hot, and placed at the bottom dish of the 
press. When the die, fitted as above, having been previously placed at 
the top dish, and the workmen quite ready to give the blows instantly, 
three or four, as may be required, a perfect impression of the cast iron 
will be attained without the least injury to it. Of course it will be ne- 
cessary, previous to the die being used, for the artist to polish the sur- 
face. Mr. Pistrucci’s first experiment was successfully performed upon 
a punch of hard copper, with his model of the medal of Sir Gilbert 
Blane, being nearly three inches in diameter; and he has no doubt that 
it will equally succeed on a steel punch, perhaps, too, without its being 
necessary to heat it. When the process above described shall have been 
brought to the perfection of which it is capable, there can be no doubt 
that in the execution of works of this description it will not only be the 
saving of the labor of months or years in the engraving of dies, and, 
consequently, of great expense, but the work to be executed will in all 
points be, in an instant, an exact fac simile of the original conception of 
the artist, instead of representing, as at present, merely the handiwork 
of the engraver, copied from such original. It will also dispense with 
the use of the very expensive machinery, such as the four a portrait, in- 
troduced into the mint by Mr. Pistrucci several years ago, which, how- 
ever apparently correct in its productions, can never give a perfectly 
true semblance of the original, even to the limited extent to which it is 
applicable. And we may possibly be led by it to discover the mode by 
which the artists of antiquity succeeded in producing these beautilul 
coins, in which the softness and boldness of the fleshy parts have never 
yet been equalled by any modern engraver in steel. Lond. Mec. Mag 


Water Power. 


The discovery of a new application of water power, which is likely 
to be attended with most important consequences, has been lately made 
by a tradesman in this town. Like all truly valuable discoveries, !t !s 
distinguished alike for simplicity and efficiency. It consists of a cylin- 
der and a piston similar to those employed in a steam-engine. To the 
cylinder there are two entrance and two discharge pipes, one of each 
on either side of the stufling-box of the piston. The same turn of the 
cock that admits the water into the one part of the cylinder opens the 
discharge pipe in the other, and thus a vacuum is formed. ‘To work 
this, advantage is taken of the pressure of the Shaw’s Water, the height 
of the reservoir of which gives it a force of 60lb. to the inch in the 
lower parts of the town. A short time ago we witnessed an experimen’ 
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with a cylinder two inches in diameter worked with a jet of water of 
somewhat less than a quarter of an inch in diameter, and the piston, 
although loaded with 1{ cwt., rose and fell sixteen times in the min- 
ute. In this case the entrance and discharge pipes were equal in size, 
and the cylinder was placed in a vertical position. Since then the dis- 
coverer has had another model made with the cylinder laid horizontal- 
ly, and with the discharge pipes nearly three times as large as the en- 
trance ones, and by this means the motion was increased to twenty-six 
double strokes in the minute. —Greenock Advertiser. ie a 


Galvanic Telegraph. 

The mode of making instantaneous communications by galvanic pow- 
er has been put to the most decided test on the London and Birming- 
ham Railway, under the direction of Professor Whetstone and Mr. Ste- 
phenson, the Engineer. Four copper wires, acted upon at each end of 
the line at pleasure, by the agency of very simple galvanic communicators 
have been laid down on the line of the railroad to the extent of 25 miles. 
They are enclosed in a strong covering of hemp, and each terminus is 
attached to a diagram, on which the twenty-four letters of the alphabet 
are engraved, in relative positions, with which the wires communicate, 
bythe aid of movable keys, and indicate the terms of the communi- 
cation. The gentlemen to whom we have referred, we believe, are ful- 
ly satisfied that communications to almost any extent may thus be made 
instantaneously by the agency of galvanism.—TZrue Sun. Lona. Mec. Mag 

The Circular Cut. 

Most persons remember their surprise, when children, at the great 
length of thong supplied from a small piece of leather, by the spiral, or, 
as it is technically called, * the circular cut.””. The wonder was worked 
upintoa fable, for Dido was said to have obtained the ground on which 
Carthage stood, by bargaining for as much as a bull’s hide would en- 
close, and then cutting the hide into thongs, so as to take in a space far 
larger than the seller expected. This story has gone the round of the 
world. A friend of ours was informed in Persia, that the English ob- 
tained possession of Calcutta by the very same stratagem; the Chinese 
teli the story of one of their emperors; and the North American Indians 
believe that this was one of the countless artifices by which the white 
men deceived their brethren. Athénwun. Ibid. 


English Railway Stock at Liverpool. 
The prices of some or the best of these stocks were, 
Par. July. August. 
Liverpool and Manchester £100 £210 £208 
Warrington and Newton 100 
London and Birmingham 85 
Grand Junction 
Leeds and Manchester : 5 10 
Edinburgh and Glasgow 7 6 
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Lunar Occulations for April 1838. 
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Meteorological Observations for November, 1837. 


‘a a. | Therm.) Barometer | Wind 
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} 
;Moon. Days, Sun) 2 | Sun |2P.M } 
| | § 2P.3 so 
} sine te! cise! |Direction.| Force. 
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= | 
' | Inches Inches | \Iuches. 
| 34°) 29.5) 29.85 . |Moderate.| C'ear—to. 
24,90) r. + @etek. Clear—do. 
30. 3) - Moderate. | \Clear—do 
29.90) sae do. { Clear—do. 
£9.00 sw. |Blustering. | i Cioudy—rain. 
29.70} r. Moderate. } Clear—do. 
| Brisk. | Cloar—do, 
| Moderate.) Clear—do. 
} Partially cloudy—do. do 
Cloudy.—parualiy do 
yt | j Cloudy—do —rain in night. 
| 24.55) : | Cloudy —partiaily—do. 
29.900) Ss. Moderate. | (lear—do. 
29.00) NW.LW. | do. -60 Snow—snow. 
30. 5} WW. do, | Clear—do 
| 20.1 Ww. do, | Uloudy—do. 
} 
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| 30.3.1 Ww. | do, Clear—do. 
| 3u.20) SW. | do, Ciwoudy—pattially do. 
| Blustering.’ Partially cloudy—clear. 
| Moderate | Partially cloudy—clear 
} do, Clear—do. 
do | 6 Cloudy—de—rain. 
} | Brisk. | ‘‘tear—do. 
29,40! A Moderate. Cloudy—do—Flurry of snow 
29 F500 r, Brisk. \Clear—lightly cloudy. 
} 20.95 - Moderate. Clear—co 
30. 3t £ 10. Clear—c lear. 
‘ Clear—lightly cloudy 
30,20) sw. | , Fog—lightly cloudy 
; 30 | . 25 | 30.1) j | : | \Clear—do. 
| ' ps ’ aon } ' } 
|Mear $=.00 50.83) 29:92) 20 oy 
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Thermometer. Barometer. 
Maximum height during the month 70.60 on Sth. J ‘ 30.35 on 9th 1th 26th 
Minimum do. “ 19.00 on 26th. 29.10 on Wr 

Mean de. . ‘ : ‘ ‘ ‘ 29.91 


